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burg, B. A. (From the Department of Psychology, 
Columbia University.) 


The physiological experiments concerned with the endocrine 
glands and the sympathetic nervous system, during the last few 
years have attracted the attention of the psychologist to a field 
which at first seemed to be only a branch of Medicine. 

At that time when James announced his theory on the emotions 
practically nothing was known about the relationship existing 
between the internal secretion glands, the sympathetic and the 
central nervous system. But today, anatomy, histology, and physi- 
ology have made great progress in the study of this subject, 
bringing to light facts, which are not without interest in the realm 
of psychology. Such conceptions as the sympathetic nervous sys- 
tem being the seat of the subconscious life, the hormones of some 
internal secretory glands being responsibie for the formation of 
characters, temperaments and for the emotions, the thyroid being 
the gland of the intelligence, and recently the relationship found 
between the derangement of the endocrine-sympathetic system and 
the war neuroses, are facts, which, even if not yet accepted by all, 
open a great field for psychological experimentation. 

The hypothesis recently advanced by an Italian investigator 
(Pende) that the same hormones which promote the morphogenesis 
of the skeleton, and muscles of the limbs, promote also the develop- 
ment of the psychomotor and psychosensory centers, would lead to 
the conclusion that there exists a correlation between the morpholo- 
gical development and the intelligence of the individual. 

Hormones is the term given by Starling (who took it from the 
Greek ormao, to stimulate, to excite) to the products of 
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internal secretion of the endocrine glands, namely; thyroid, su- 
prarenals, parathyroids, thymus, gonads, hypophysis, epiphysis, 
etc., which are able to act on organs distant from their origin by 
provoking physiological actions. 

These physiological actions have been grouped in three categories, 
namely: 

(a) Those which regulate the morphogenesis 
of the body or morpho-regulators. 

(b) Those which regulate the metabolism or 
chemio-regulators. 

(c) Those which regulate the nervous reac- 
tions or neuro-regulators. 

If the forms of the body, the metabolism and the nervous reac- 
tions are under the control of the endocrine system, then we can 
assume that the individual constitutions and temperaments are 
nothing else than the particular anatomical conformation and the 
individual manner of functioning of this system. 

The constitutions as dynamic factors in individual differences are 
usually not considered with other factors such as age, sex, environ- 
ment, by students of human behavior. Nevertheless they play an 
enormous role. 

Quite recently one of the writers (1) has shown the réle that 
the morphologic element plays among the predisposing caus®s of 
the psychoneuroses. It is within the endocrine glands that reside 
the endogenous causes of the individual differences, namely the 
causes which are- located in our organic machine and which are 
very active during the period of development of the organism. 

It is known that among the different hormones exist functional 
correlations which are still the object of study and discussion. Upon 
such correlations of mutual help, of reciprocal inhibition or func- 
tional anatagonism depends what is called“interhormonic equili- 
brium.” Variations of the interhormonic equilibrium in favor 
of one or another category of hormones account for the psysiolo- 
gical and pathological deviations of development and behaviour. 

We do not as yet possess a complete knowledge of the hormones 
of the different glands, nor do we know in a positive manner all 
the actions of those hormones whose existence have been demon- 
strated. The hormone which has been better studied is adrenin, 
which is secreted by the medullary portion of the suprarenal 
glands, and whose secretion according to experiments of Cannon, 
(2) is greatly influenced by some emotions. 

Falta (3), Biedl (4), Pende (5), have divided all the hormones 
into two classes; in one class are included all the hormones which 
promote and in the other all those which oppose the triple actions 





HORMONES AND INTELLIGENCE 223 


which we have spoken of. They use respectively the terms acceler- 
, disassimilator, catabolic hormones and retarding, assimilator, 

‘bolic hormones. Among the hormones of the first class or 
category are included adrenin, some hormones of the thyroid, some 
of the hypophysis and some of the gonads. Pende has made a fur- 
ther distinction of hormones promoting the development of the 
animal system (constituted by organs and apparatus which mediate 
contact with the external world), and hormones which promote the 
growth of the vegetative system. 

Referring to the works of Viola he points out that the devel »p- 
ment of the visceral system and that of the animal system show 
a certain independence, even antagonism, in the sense that the two 
great systems (differentiated by Bichat) do not grow simultane- 
ously, but in alternate phases: and the more an organism develops 
the vegetative system, the less it develops the animal. 

Starting from the principle, Viola (6) differentiated three mo® 
phologie types of individuals: 

(a) <A microsplanchic type, in which the excessive development 
of the limbs predominates over the relatively deficient development 
of the trunk. 

(b) A megalosplanchic or macrosplanchic type in which the 
exaggerated development of the trunk predominates over the re- 
latively deficient devélopment of the limbs. 

(c) A normosplanchnic type in which there exists a harmoni- 
ous proportion in the development of the trunk and the limbs, 
because neither one predominates over the other. 

So the morphologic type is determined by the relation or propor- 
tion between the development of the trunk, which includes the sys- 
tem of nutrition or vegetative system, and the development of the 
limbs, which include the organs which mediate contact with the 
external world (animal system). 


The development of either one of these two great systems, is, 


according to the hypothesis of Pende, under the protective influence 
of a special category of hormones. ‘The harmony of the individual 
forms is dependent upon the steady and rhythmic function of these 
two categories of hormones.” He thinks that the group of hor- 
mones which is called accelerator, catabolic or disassimilator, fav- 
ours the morphogenesis of the skin and its annexes, of the skeleton 
and the muscles of the limbs, and the development of the psycho- 
motor and psychosensory centers. 

Of course this hypothesis was based on clinical and speculative 
grounds. Its demonstration would be of far reaching importance 
to the psychologist and educator, inasmuch as it would mean that 
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individuals in whom the group of accelerator or catabolic hormones 
predominates over the other group of retarding or anabolic hor- 
mones, are intelligent; and that the development of the intelligence 
may be favored by stimulation of the catabolic group of hormones. 
This group is constituted mainly by the hormones of the thyroid, 
and also by adrenin and by some hormones of the sex glands and 
of the post-pituitary. As shown in a previous work the individual 
possessing catabolic hormones in excess correspond to the hyper- 
thyroid and microsplanchnic type; therefore a positive correlation 
should be expected between this morphologic type and intelligence, 
in the sense that the intelligent people should be found preferably 
among individuals showing a dolicomorphic tendency, if the hypo- 
thesis of Pende were true. 

One of the writers (7) starting from the morphologic researches 
of Viola, who demonstrated that the microsplanchnie type is a 
hyperevolute type, gave experimental support to these views by 
showing that a positive correlation exists between intelligence and 
either the morphologic index or the ratio of height to weight. 

The morphologic index of a given individual is obtained by di- 
viding the linear value of the sum of one upper and one lower ex- 
tremity by the vclumetric value of the trunk. The method for the 
estimation of the morphologic index is given in full in the publi- 
cation just quoted. 


In this supplementary research we are given the results of the 
correlation found between intelligence and ratio of height to weight 
in three groups of university students, two of which were already 
mentioned in the same work. 


The first group comprises 50 students mostly female who were 
given the Army “alpha” test. The correlation of this group which 
gave +.44 and a P. E. of 0.06 is reported in table 1. 


The second group is made up of 94 university students of both 
sexes to whom the “Otis” test was administered. The correlation 
of this group which gave +.15 and a P. E. of 0.07 will be found in 
table 2. 


The third group comprises 252 male college students all below the 
age of 21 to whom the Thorndike Examinations test was admin- 
istered. The correlation of this group was +.13 (Pearson formula) 
with a P. E. of 0.041. We are indebted to Prof. Thorndike and Dr. 
Wood for this group. 

Probably the smaller coefficient found in this group is due to 
the fact that it included too many normosplanchnics. In order to 
obtain larger coefficients of correlation a group should be made of 
subjects who offer large morphologic and intelligence differences, 
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viz: mainly microsplanchnics and macrosplanchnies and individuals 
who did not receive college or high school education. 


Individuals above the age of 25 are not suitable subjects for this 
kind of investigation, as it is known that after the age of 25 many 
external factors, aside from the internal ones that are under the 
influence of the ductless glands, may influence the weight of the 
body, such as occupation, kind of life, marriage, etc. We were com- 
pelled to overlook these factors, in the case of the first two groups, 
because of the difficulty of obtaining at the time a large group of 
ubjects of the same age and sex, although we were aware of their 
importance as causes of error. 


The association of male and female subjects in the same group 
must also be responsible for errors and deviations in table 1 and 2. 
For these reasons and because of the small number of subjects the 
results obtained from groups 1 and 2 must not be taken at their 
face value. 

In table 2 the correlation between height and intelligence and be- 
tween weight and intelligence gave smaller coefficient than the 


correlation between ratio of height to weight and intelligence (re- 
spectively +.02 and +.11). 


Still lower were the coefficients found in table 3, which owing 
to the larger number of cases, to the standardization of sex and 
age and to the better intelligence tests used, seems to us quite sig- 
nificant (r Intelligence Height=~—.11; r Intelligence Weight=—.02) 
if we consider also the results obtained in the previous work al- 
ready quoted (r 221 subjects Intelligence—Ratio of height to weight= 
.23, P. E.=.04; r Intelligence—-Height+.04; r Intelligence—~Weight— 
18). 

In table 1 we found the coefficient of correlation between weight 
and intelligence is higher than the coefficient between ratio of 
height to weight and iritelligence, although the coefficient of corre- 
lation between height and intelligence was lower (-+.14). 

Technical difficulties compelled us to take the measurements in 
inches and pounds instead of in the metric system, as it was done 
in previous work. We did not think necessary to transform the 
measures obtained in inches and pounds in their equivalent in 
metric system as our interest lay in the correlation not in the 
individual values. A fairly approximate tranformation of the 
metric indices given in inches and pounds, and vice-versa may be 
obtained, or multiplying, such indices by 5.58. 

The ratios of height to weight found in the previous group of 
221 college students, range from about .370 to .639 (as calculated 
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from the equivalent values in metric units in which they were 
measured, viz: from 2,066 to 3,565). 

In the subjects given in these groups the ratios range from .321 
to .640, which correspond approximately to 1,791 and 3,571 in the 
equivalent metric values, the larger range of ratios being due to 
the fact that the subjects used in these groups have greater age 
limits. 


The correlation between the morphologic index and the ratio of 
height to weight as given in the previous work is +.7 or more. 

It must be remembered that the ratio of height to weight is 
merely an approximate correspondent value of the morphologic 
index. To obtain better results in the correlation the morphologic 
index should be used instead of the ratio height to weight. 

TABLE 1 


RATIO 
NO. y SEX HEIGHT WEIGHT INCH 


INCH LBS. H:W LBS. SCORE 
110 .590 176 
112 553 174 
111 559 173 
122 561 170 
114 552 168 
116 543 162 
121 550 160 
128 AT70 158 
120 516 150 
120 545 147 
126 508 144 
108 583 139 

443 
519 
.558 
460 
-609 
520 
488 
378 
A86 
512 
A496 
.480 
611 
470 
581 
592 
ATT 

488 


AT5 
470 
.480 
555 





1 
2 
3 
4 
5 
6 
7 
8 
9 


PnP fe PP PP Pf PPP ng PY) GP Py a PP PP 
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SEX - HEIGHT WEIGHT +#=IRATIOH OTIS TEST 
INCH. LBS. W SCORE 
175 O77 
176 .375 
189 .469 
120 .533 
130 .507 
125 .532 
124 .540 
126 .bOR 
138 489 
130 ATT 
137 474 
156 .449 
123 .504 
125 515 
63.5 140 .453 
69.5 145 A479 


TABLE 2 


HEIGHT WEIGHT RATIO H OTIS TEST 

INCH. LBS. W SCORE 
71 170 .418 210 
70 165 424 220 
62 132 470 210 
65.5 122 537 214 
67 127 528 196 
67 115 583 203 
73 170 429 213 
66 123 537 209 
68 138 492 212 
150 A447 189 
165 418 198 
145 469 198 
110 586 217 
116 552 209 
127 528 193 
125 488 193 
165 418 201 
125 536 207 
115 583 201 
135 489 190 
170 3876 210 
148 443 198 
126 548 179 
125 552 182 
99 611 177 
150 440 185 

168 399 
109 569 186 
115 548 178 
110 564 185 
125 -500 189 
130 485 195 
163 All 175 

138 492 


tt Pn Py PP PPP Pf Py Pn} PPP 


M 
M 
F 
M 
F 
F 
M 
F 
F 
F 
M 
M 
F 
F 
F 
F 
M 
M 
F 
F 
F 
M 
M 
M 
F 
F 
F 
F 
F 
F 
F 
F 
F 
M 
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SEX HEIGHT WEIGHT RATION OTIS TES’ 
INCH LBS. W SCORE 
67 152 .507 144 
63 110 573 204 
66.5 175 380 157 
67.5 135 500 
63 175 .360 
66.5 150 443 
65 125 .520 
67.5 135 500 
69 140 .498 
115 .552 
139 .485 
170 415 
135 522 
155 436 
166 .421- 
140 .486 
140 475 
160 437 
160 .450 
156 .445 
162 .438 
.300 
508 
542 
411 
AIT 


400 
493 
365 
500 
454 

SY 
387 
427 
533 
558 
481 
422 
448 
500 
448 
447 
465 
485 


F 

F 

M 
F 
M 
F 
F 

M 
F 
F 

F 

M 
M 
M 
M 
F 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
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HEIGHT WEIGHT RATIO H OTIS TEST 

INCH. LBS. W SCORE 
67.5 142 475 204 
71.5 146 490 199 
67 150 447 178 
66 126 524 165 
69 160 481 158 
70 158 448 203 


TABLE 3 
THORNDIKE HEIGHT WEIGHT RATIO IN‘ 
H:W 


SSS555 


en ue a a ; REARS BH 
f. 
tl 
i“ 


LBs. 
135 504 
138 .507 
130 .508 
155 .446 
140 4938 
130 581 
100 .640 
125 .564 
153 418 
112 .420 
157 433 
148 476 
145 476 
130 .508 
150 467 
122 525 
125 528 
135 .489 
136 515 
190 2368 
142 


TEST SCORE INCHES LBS 


452 
21 


437 
.460 
544 
461 
488 
526 
500 
448 
558 
489 
544 
496 
424 


‘499 
‘488 
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THORNDIKE HEIGHT WEIGHT RATIO INCHES 

TEST SCORE INCHES LBS. :W LBS. 
86 155 465 

86 127 .488 

72 158 4380 

74 140 .464 

80 150 .460 

81 148 475 

92 138 AT78 

54 150 433 

60 150 466 

59 ‘ 1382 523 

72 ‘ 130 531 

97 160 419 

63 153 444 

185 518 


125 528 
144 479 
140 493 
150 466 
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THORNDIKE HEIGHT WEIGHT ~~ RATIO INCHES 
TEST SCORE INCHES LBS. H:W LBS 
76 68 148 459 
84 68 160 
71 150 
69 140 
68 142 
66 130 
71 132 
62 118 
67 135 
70 162 
68 150 
67.5 128 
126 
145 
130 
140 
130 
156 
155 
125 
125 
141 
134 
118 
135 
185 
150 
130 
117 
150 
130 
155 
140 
175 
130 
150 
150 
140 
150 
164 
148 
117 
188 
185 
115 
117 
155 
157 
178 


180 
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~ THORNDIKE HEIGHT WEIGHT RATIO INCHES 
TEST SCORE INCHES LBS. __H:W_ LBs 
123 545 
123.5 526 
163 .489 
135 511 
140 .464 
444 
560 
421 
516 
.520 
.500 
.453 
386 
542 
496 
453 
498 


440 
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THORNDIKE HEIGHT WEIGHT RATIO INCHES 
TEST SCORE INCHES LBS. H:W 3S 
58 165 412 
62 » 140 A86 
87 149 .456 
87 144 A475 
65 146 466 
84 157 .414 
87 165 441 
71 137 496 
98 138 .493 
57 103 .602 
59 141 .518 
79 145 441 
d 197 .365 
145 489 
135 511 
175 400 
160 447 
155 .465 
135 518 
159 .453 
160 444 
124 540 
160 450 
137 511 
143 479 
146 .455 
145 .503 
138 500 
165 424 
140 A464 
137 .504 
110 577 
145 428 
169 426 
140 471 
162 429 
138 485 
125 536 
150 467 
160 488 
125 576 
150 453 
164 433 
145 .483 
160 450 
135 .526 
134 .529 
125 586 
145 A497 
125 


LBS. 








(1) 


(2) 


(3) 
(4) 
(5) 
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A COMPARISON TEST FOR INVESTIGATING THE 
IDEATIONAL CONTENT OF THE 
MORAL CONCEPTS 
By R. A. Brotemarkle, University of Pennsylvania. 


. The Recognised Problem. 

a pressing demand made upon Psychology today by all of 
the so-called Sociological Group, theorists and practitioners alike, 
is for an immediate statement of the Qualities of Personality and 
Character and an accurate set of methods for measuring the 
Quantity of the same in the individual. That the psychologist re- 
cognises the need is evidenced by the number of recent contribu- 
tions to the field. Allport (1) has recently reviewed the contri- 
butions of the past decade, adding a selected list of seventy- -one 
references. While reviewing all contributions he says, “Pressey’ 
tudy stands out as practically the only attempt so far made t 

ire the complex emotional life of the individual by a 
testing device,”’; which may be assumed to be his statement of the 
challenge of the problem. If possible might not even a p 
device be arranged? 

II. The Accepted Problem. 

With this demand in view the author has felt the necessity 
of first finding a solid psychological basis, and secondly, limiting 
the field to be investigated. The psychological basis accepted is 
the “ideational content” or direct “ideo-motor” .determiner of ac- 
tivity. The limited field being in the general realm of “moral 
concepts,” with such phases chosen as seemed indicative. 

However great may have been the above problem or general me- 
thod and field of investigation the specific method of testing bears 
the greatest difficulty. Whether the pitfalls of the “observation” 
method are to be chosen, with the resulting “variants” of the 
observer’s judgment; whether the dangers of self-rating are to 
be chosen, with the resulting egotistic and compensatory judgment; 
whether the subject is to be informed of your intent and purpose, 
with the resulting “blind” or “mask”; or whether an attempt is to 
be made at securing a native unfolding of the personality, with the 
resulting rationalization, is no easy matter to decide. 

With the assurance that the former methods had made no mark- 
ed contributions to the problem, the latter method was accepted. The 
test was covered or hidden under the guise of a language test of 
intellectual or intelligence level with the title of “COMPARISON 
TEST.” 

III. The Test. 

The form presented was printed on a page 6 3-4 x 8 inches 

as follows: 


—— i ‘. 4 
(1) G. W. Allport Personality and Character. Phsychol. Bull. 1921, 18,441-455. 
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THE PYCHOLOGICAL LABOROTORY AND CLINIC 
University of Pennsylvania 


COMPARISON TEST 


Name ~ a eee Date. 


Do not permit the common usage of words to interfere with your 
personal judgment. It should require but a brief space of time 
for working this test. Proceed quickly, but do not hurry. Your 
judgments must be decisive. 


DIRECTIONS: 

(1) 

j Accepting the two words already placed as expressive of the ex- 
tremes, place seven words of each list in the blank spaces be- 
tween them in their comparative relation. 


Bad 
Fair 
Mean 
Kind 
Pure 
Wicked 


Considerate 





Good | Evil 





Cleanse 
Spoil 
Mend 
Injure 
Better 
Harm 
Reform 





Purify } | } | | Corrupt 





Brave 

Timid 
Daring 
Heroic 
Cringing 
Afraid 
Venturesome 





Courageous | a } | | Cowardly 











Biche? ne ath OIRO toes 





spe 





thn icnss 
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Frank 
Shy 
Bashful 
Backward 
Free 
Indiscreet 
Sociable 





Modest | | Bold 





Caadid 
Decectful 
Frank 
False 
Honest 
Misleading 
Ingenious 





rruthful | | Lying 





Dislike 
Devotion 
Disgust 
Charity 
Regard 
Contempt 
Aversion 


Hatred } | | Love 








Negligent 
Aspiring 
Careless 
Humble 
Purposeful 
Satisfied 
Contented 





Ambitious | Indifferent 





DIRECTIONS: 


(2) 

Now return to the first test with the purpose of choosing any 
word in the lists or otherwise which you may think of as being 
worse or better, more or less forceful or more or less pleasant than 
the word already placed as extremes—and write them beyond the 
words of the margin of the page. 
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DIRECTIONS: 
(3) 

Now go over every word, including the one just written and place 
over each the word you may think of as better suited to express the 
thought which it prompts in your mind. Try to do this for every 
word—but pass quickly to another when you cannot. 
QUESTIONS: 

(1) 
Now answer the following question very frankly: 

“Do you feel that in this test you have revealed 
anything concerning your own individuality and per- 
sonal character?” 

(2) 

If not, will you indicate those words which are expressive of your 
own indiviuality and personal character—marking with a check 
those which we have already uncovered or used in this test—and 
adding all others in a list. 

(3) 

Now answer the following questions very frankly: 

“Do you feel convinced that your statement would 
coincide with the general opinion of your family, or 
acquaintances? 

(4) 

If not, answer the following question: “What in 
your opinion are the factors which make the variance 
between your own personal estimate of yourself and that of your 
family, your friends, or your acquaintances?” 

IV. Analysis of the Test. 


The DIRECTIONS (1) is the attempt to secure in each of the 
seven series a profile of the individual concepts in such a manner as 
to reveal the “ideational content” of the individual, or background 
upon which moral conduct must be expected to take place. 

Series 1-Goop— Bap presents the background of Moral 
Judgment, or what we shall term “BASIC MORAL PRINCIPLE.” 
This is the stimulus level. 

Series 2-PURIFY _.CORRUPT presents the level of Moral 
Judgment in terms of motor response or activity, or what we 
shall term “THE REACTION PROFILE.” 





Series 3-COURAGEOUS... COWARDLY presents the level 
of emotional activity or response—or what we shall term “THE 
EMOTIONAL RESPONSE.” 

Series 4-MODEST. ..BOLD presents the level of assumed at- 
titude, or what we shall term “THE EXPRESSIVE-REGRESSIVE 
ATTITUDE.” 





2 snr 








a 


a 
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Series 5-TRUTHFUL ..LYING presents the level of attempted 
adjustment, or what we shall term “THE RELATIONAL AD- 
JUSTMENT.” 


Series 6-HATRED LOVE presents the level of the deter- 
mining emotive reagent, or what we shall term “THE UNDER- 
LYING FEELING-EMOTIVE.” 


Series 77-AMBITIOUS——INDIFFERENT presents the level of 
final environmental adjustment or orientation, or what we shall 
term “THE RESULTANT ORIENTATION.” 


DIRECTIONS (2), DIRECTIONS (3), and QUESTIONS (1), 
(2), (3), and (4) are but the attempt to cast about the original 
results check material; first from the same strict naive approach in 
DIRECTIONS (2) and (3), and then from the “self-rating” ap- 
proach in QUESTIONS (1) and (2), and finally from the “ques- 
tionaire” approach in QUESTIONS (3) and (4). 


Care must therefore be taken to see that the note on the first 
page is carefully read, and that the DIRECTIONS and QUES- 
TIONS are followed closely and answered in their order. 


V. Research of the Test. 


Though a definite serial ordering might previously have been de- 
termined upon from dictionary definitions or usage the standard 
used for college students was only arrived at after the examining 
of some 331 adults in college grades from Freshmen to Senior; 
likewise after it had been determined that no sex difference could 
be noted. The following are the Standards temporarily determined 
for college adults. 

Series: 


Pure Kind Considerate Fair Mecn Bad Wicked 

Cleanse Reform Better Mend Harm Injure Spoil 

Heroic Brave Daring Venturesome Timid Afraid Cringing 
Shy Bashful Backward Sociable Frank Free Indiscreet 


Honest Frank Candid Ingenious Misleading Deceitful False 

Contempt Disgust Aversion Dislike Charity Regard Devotion 

Aspiring Purposeful Satisfied Contented Humble Careiess 
Negligent 


-m © tO 


a oa ol 


On the basis of these standards a “deviation’”’ scoring was made 
by counting the number of places or spaces which the word was 
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misplaced. The total possible score of “deviation” would be 128. 
The following table of “deviations” is the work done on a class 
of men and women in the first-year course in psychology: 


“DEVIATION” MEN WOMEN 


8 2 2 
10 2 2 
12 2 6 
14 3 5 
16 6 12 
18 3 11 
20 8 13 
22 5 7 
24 6 12 
26 5 5 
28 4 6 
30 3 
32 3 6 
34 7 5 
36 6 2 
38 2 3 
40 ] 3 
42 2 6 
44 
46 
48 2 
56 1 
60 1 
64 1 
Total: 70 111 
MODE 20 20 
MEDIAN 24 22 
Quintiles: (Men, Women, and Total) 
V 8-16 
IV 18-20 
III 22-26 
II 28-34 
I 36-64 


Comparative Correlations: 


Rating in Comparison Tests with Quintile in other tests: with— 
1-“Total affectivity” rating by Pressey X-O Test. 
26% stand in same Quintile. 
28% stand in Quintile above or below - plus or minus 1. 
25% stand in Second Quintile above or below - plus or minus 2. 


TOTAL 
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TESTS FOR MORAL CONCEPTS 


54% rank same standing. 
79% rank in standing within “tertile” limits. 
2-“Idiosyncrasy” rating by Pressey X-O Test. 
20% stand in same Quintile. 
34% stand in Quintile above or beiow - pius or minus l. 
24% stand in Second Quintile above or below - plus or minus 2. 
54% rank same standing. 
78% rank in standing within “tertile’’ limits. 


3-“Moral Judgement” rating by Indiana University Mental Survey 


Seales “Cross-Out” Tests. Schedule E. Test IV Moral 

Judgment. 

22% stand in same Quintile. 
43% stand in Quintile above or below - plus or minus 1. 
17% stand in Second Quintile above or below - plus or minus 2. 

65% rauk same standing. 

82% rank in standing within “tertile” limits. 
4-“General Intelligence” rating by Indiana University Mental Sur- 

vey Scales “‘Cross-Out” Tests. Schedule E. A Brief 
Group Seale for Measuring General Intelligence. 
27% stand in same Quintile. 
41% stand in Quintile above or below - plus or minus 1. 
19% stand in Second Quintile above or below - plus or minus 2. 
68% rank same standing. 
87% rank in standing within ‘tertile’ limits. 
5-“College Grades” from College Records. 
36% stand in Quintile above or below - plus or minus 1. 
39% stand in Quantile above of below - plus or minus 2. 
21% stand in Second Quintile above or below - plus or minus 2. 
75% rank same standing. 
96% rank in standing within “tertile’”’ limits. 

With a rather definite determining differentiation in a tertile 
form, “Good”, “Medium”, “Poor”, a background is established by 
group scoring, which will enable the investigator to locate a firm 
foundation for his further individual analysis. 

Continued research in the attempt to determine “traits” of 
personality, temperaments, etc. bring forth no significant group 
standards, but are a referable check on the individual analysis 
rating. It is hoped that more may be presented along this line at 
an early date. 

VI. Discussion and Conclusions. 

The above results are of a necessity of the most tentative for- 
mulation, and further analysis and verification must be made. 

Several conclusions however force themselves upon the inves- 
tigator in this field: 1) That under the rationalised activity of 
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moral comparisons and judgments there is to be found an “‘ideation- 
al content” or background of “moral concepts” which can be mea- 
sured at least in rough tertile form as a determiner of the “intel- 
ligent”, intellectual”, “social”, ‘“‘moral’, environmental] adjusters of 
the individual. 


2) That under a closer examination the individual problem of 
faulty adjustment might be discovered; presenting a better op- 
portunity to the social worker, psychiatrist, chiminologist, or kind- 
red worker to correct the underlying “motivating” background of 
morals, personality, or character. 


3)That under the determined effort of research a test might 
be readily evaluated for the determining of the marks or signs of 
any type of personality or specific traits of character. 





2 “Testing materials for Brotemarkle Comparison Test may 
be secured from C. H,. Stoelting Co., 3037-3047 Carroll Ave., Chi- 
cago, Ill.” 




















A METHOD FOR THE STUDY OF VOCATIONAL 

INTERESTS 

By Max FReyp 

University of Pennsylvania. 
1 

One of the goals, and not the least important one, of the worker 
in the field of Applied Psychology, is to harmonize the individual 
with his vocational environment—in other words, to provide voca- 
tional guidance in so far as the abilities and interests of the person 


desiring guidance are concerned. In order to determine the nature 
and extent of a person’s abilities, we sample them by the use of 


standardized tests. While the materials for this purpose are of ne- 
cessity limited, they are constantly increasing, especially in the di- 
rection of tests of reactions to the social environment, or personality 


tests. A theoretically recognized but hitherto scarcely tapped 
source of material for vocational guidance lies in the individual's 


interests. Once this source is tapped we can turn to a more intelli- 
gent study of the correlative abilities 

An individual may go into an occupation not only because he is 
interested in and has ability for that occupation, but also because 
he has a number of concomitant interests which find an outlet im 
the type of work he has elected to enter. Successful salesmanship 
is due not only to sales ability or abilities, which are difficult to 
determine, but also to communities of interests all of which are ex- 
pressed in sales tasks; such interests, for example, as in talking te 
and meeting people, in variety in daily work, in walking around 
rather than sitting at a bench all day. It has been shown that 
measures of such interests are valuable supplements to tests for the 
selection of salesmen. 

A knowledge of the interests which find expression in various oc- 
cupations gives us a dynamic basis for vocational guidance and sel- 
ection. Our aim should be to guide an individual into the occupation 
which will call into play not only his greatest abilities, but also the 
greatest number of his interests, in order that he may put his best 
energies into his work and find satisfaction in it. 

It does not matter much for the purpose of test procedure how 
we define interests. In behavioristic terms, interest in an object may 
be defined simply as the tendency to make positive reactions toward 
that object. Introspection would add the affective element or 
“likes”. We are not concerned in this connection with interests 
that are mere reflexes, such as the interest in a bright light in the 
periphery of vision. Rather, we are concerned with those which 
are developed in a social environment and are the result of heredity 
or social habit. 

2 

Very little scientific study of interests has been made up to the 

present. The outstanding researches are those which Thorndike’ has 
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carried out on interests in school studies. The methods used were 
such as to make results of limited significance, yet in their field 
these results are practically all that are available. They point to 
the conclusion that courses tend to maintain their relative degree of 
interest throughout school and collegiate life; that a high correla- 
tion exists between a person’s interest in a school subject and his 
ability in it as judged by himself and that a significant, but some- 
what lower, correlation exists between interest in a subject and abil- 
ity in it as measured by school grades. The conclusions give added 
weight to any arguments for the use of interests in vocational 
guidance. 

Interests have also been attacked indirectly from the standpoint 
of abnormal psychology by Woodworth’ and Pressey*. The latter’s 
contribution presents two aspects of interest: (1) the blank is made 
extremely concise and compact by printing lists of words with di- 
rections for expressing one’s attitude toward them at the top of the 
page, each word thus representing what would ordinarily be a 
complete question; (2) a method is presented for obtaining a total 
score. Pressey selected for his total score ten items crossed out in 
greater proportion by successes in school and ten otiiers crossed 
out in greater proportion by failures. By subtracting each of the 
latter from the former, he obtained a total score which differen- 
tiated successes from failures. The overlapping of the distributions 
for the two groups, using the most faverable critical score, was 
only 10 per cent (*/.0.). 

Under the direction of Dr. C. S. Yoakum, the staff of the Bureau 
of Personnel Research has devoted to interests an increasingly im- 
portant part of its vocational studies. Dr. B. V. Moore* used an 
interest questionnaire as one cf a series of forms for experimenta- 
tion in differentiating among a group of graduate engineers those 
who inclined toward design engineering from those who inclined to- 
ward sales engineering. The section of his interest questionnaire 
which proved to be the most reliable for the differentiation of the 
two groups was a record of occupational preferences. A scoring 
method was determined empirically for this blank; that is, if a larg- 
er proportion of the sales engineers than the design engineers liked 
a certain occupation this reaction to the occupation was assigned a 
score favorable to sales. The total score indicated whether a man’s 
inclinations were in the direction of design or sales engineering. 
All the items entering into the total score were weighted one, no 
effort being made to determine the relative significance of the 
differences in proportion. With the most favorable critical score, 
there was an overlapping of only 18 per cent in the distribution 
curves of the total scores of the two groups. 

Dr. M. J. Ream® used interest blanks very much like those in- 
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cluded in this report, in his study of methods of selecting successful 
life insurance salesmen. In his study, a refinement of statistical 
procedure was introduced, namely, where the proportions of suc 
cessful and unsuccessful salesmen who liked or disliked an item 
differed considerably, the ratio of the di‘ference in proportion to 
its standard error was calculated. All items in which this ratio 
was one or more entered into the total score, all items being equally 
weighted. Distributions of total scores on the interest blanks 
showed that by this means 87.5 per cent of the men were placed 
correctly. 
3 

Some slight refinements in methods of construction of the ques 
tionnaires and in the handling of data have been made since the 
completion of these two studies. 

In order to obtain a record of interests that would cover a large 
variety of subjects and yet be compact, two questionnaires were 
devised in the Bureau. Directions and representative items are 
given below. Instead of asking the questions in the form, “Are 
you interested in ?”, we have worded the directions so 
as to obtain an affective attitude, which in the end amounts to the 
same thing. These blanks were originally very long, the plan being 
to select and print on separate sheets the items that had been found 
significant for certain occupations. The lists may be made to in- 
clude any number of items which the experimenter desires to use 
for special studies. 

In the questionnaire on Choice of Occupations we have aimed to 
cover as wide a variety of occupations as possible within conven- 
ient limits. The occupational choices of any individual may be 
characterized as artistic, literary, scientific, solitary, social, mech- 
anical, athletic, etc., according to the manner in which he checks 
the blank. There are 72 occupations in the list. 

In the Likes and Dislikes questionnaire the items fall into three 
general groups: first, a series of physical attributes of people; 
second, a series of mental attributes of people; and, third, a series 
of miscellaneous items. The total number of items in this form is 
129. In addition to the detailed analysis of this questionnaire, to be 
described later, we have considered the possible significance of each 
kind of symbol encircled by the subject in response to the items 
falling into the first two groups. From correlations with ratings, we 
have found that the person who tends to encircle a great many 
question marks after these items (the first 76 items in the list) 
tends also to be rated as flexible and adaptable (r=.48). The per- 
son who encircles a great many L!’s and L’s after these items tends 
to be rated as submissive (r=.43), self-conscious (r=.48), and un- 
adaptable (r=.31). 
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CHOICE OF OPERATIONS 


After each of the occupations listed there are three symbols. 
Draw a circle around one of the symbols after each occupation, 
as follows: 


Draw a circle around L if you would like doing that kind of work. 

Draw a circle around D if ou would dislike doing that 

kind of work. 

Draw a circle around ? if you have no decided feelings toward 

that kind of work or know nothing about it. 

Disregard any salary or social differences or any possible fam- 
ily objections. Consider only your interest and satisfaction in doing 
each of the kinds of work listed. You are not asked whethei you 
would take up the occupation permanently; you are merely asked 
if you would enjoy that kind of work. Assume that you have the 
ability necessary for each of the occupations. 


Be sure to draw a circle around one symbol after each of the 
occupations. Do not skip any. 


Actor L ? D Mechanical engineer L ? 
Architect L ? D Member of Congress L ? 
Artist L?D Musician i 
Astronomer L ? 1 Newspaper reporter L ? 
Auctioneer L?D Novelist L ? 








LIKES AND DISLIKES 


Draw a circle around one of the symbols after each of the 
items below, as follows: 

Draw a circle around L! if you like the item very much. 

Draw a circle around L if you like the item. 

Draw a circle around ? if you have no decided feelings toward 
the item. 

Draw a circle around D if you dislike the item. 

Draw a circle around D! if you dislike the item very much. 

You may be in doubt in some cases. Use your own judgment, 


always encircling the symbols in the way which expresses your 
most frequent attitude. 





Be sure to draw a circle around one symbol after each of the 
items. Do not skip any. 


Fat men L!L? DD! _ Golf L! L ? DD! 
Fat women L! L ? DD! Hunting L! L ? DD! 
Chinless people L! L ? DD! Taking long walks L! L ? D D! 
Energetic people L! L ? DD! Smokers L! L ? DD! 
Spendthrifts L! L ? DD! Interviews L! L ? DD! 
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4 

For the purpose of explaining the use of these questionnaires, 
we may give some typical results obtained with the following two 
groups: 43 seniors in Mechanica] Engineering at Case School of 
Applied Science, and 30 Seniors in the College of Industries at 
Carnegie Institute of Technology. To a certain extent the cur- 
ricula of the two courses coincide, but in one case the aim is to equip 
the individual with more theoretical knowledge and train him for a 
major executive position, and in the other case the aim is to 
provide the individual with more immediately practical infor- 
mation and to train him for a minor executive position in industry. 
Previous work on two such groups had disclosed small differences 
in an intelligence test and in a mechanical information test, and 
more striking differences in the Downey Will-Temperament Test, 
but the results were not sufficient completely to differentiate the 
two groups. It was apparent that the differences existing were more 
readily discerned by other means than tests. Both of the groups 
filled out the two questionnaires. 

Our first step was to compare the two groups on the basis of 
tables showing the frequency with which each symbol after each 
item was encircled by each of the two groups. We next selected 
for further study those symbols in our tables which were encircled 
by significantly differing proportions of the two groups. Practice 
will enable the research worker to make a preliminary selection of 
the items which will show significant differences in proportion. 
Some items in which significant differences were found are given 
below. 

No. of Times Encircled 
Item - Group ia hb F D D! Total 


Fat men Mech. Eng.2 14 19 43 
Ind. 2 3 16 30 
Very polite people Mech. Eng.2 15 9 43 
Ind. 6 21 0 30 
Love stories Mech. Eng.7 27 6 43 
Ind. 4 10 ii 30 
“New Republic’ Mech. Eng. 1 5 24 43 
Ind. 3 20 7 0 30 


The differences which appear to be significant are in the pro- 
portions of L’s encircled after “fat men”; in the proportions of all 
the symbols encircled after “very polite people”; in the pronor- 
tions of L’s encircled after “love stories”; and in the proportions of 
every symboi but the first encircled after “New Republic”. 

The next step was to arrive at a scoring method for the question- 
naires. After the item “fat men” 14/43 or .33 of the engineering 
students encircle the symbol L, whereas only 3/30 or .10 of the 
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industries students encircle that symbol. Obviously, then, in scoring 
the questionnaires, encircling the symbol L after “fat men” should 
be scored favorably to engineering. But in cases where the dif- 
ference in proportion is not so large, we need a criterion for the 
inclusion of an item in the total scoring method. The significance 
of any difference in proportions may be determined by the use of 
the formula for the standard error of difference in proportions’: 


9 Piqi: P2Qp 
e 12> oe 
nm Ne 
where 


=) 

p.ithe proportion of one group encircling a certain symbol after 
a certain item, in our example .33 of the engineering students 
encircling L after “fat men.” 


qi—the proportion of the same group encircling the other symbols 
after the same item, or 1.00—p,, in our example .67. 


n,—the number of individuals in the group in which we found the 
above proportions, namely, 43. 


psx—the proportion of the other group encircling the symbol in 
question, in our example .10 of the industries students encirc- 
ling L after “fat men.” 


q—the proportion of this group encircling the other symbols after 
the same item, or 1.00—p:, in our example .90. 


nthe number of individuals in the second group, in our case 30. 
the standard error of the difference (.33—.10=.23) between 
the proportions p: and p>. 


The size of e» is an index of the probability of the difference 
in proportions arising through chance due to the fact that we have 
merely sampled the total number of persons engaged in the two 
types of occupation; in other words, it is an index of the universal- 
ity of our findings. According to Yule, if the difference in propor- 
tion does not exceed three times the error of the difference, it may 
be obliterated by an error of simple sampling on taking fresh sam- 
ples in the same way from the same material. But for practical 
purposes the probability of the difference being obliterated in this 
manner is very little less if the error is twice the difference in pro- 
portion. If the difference is equal to its error the probability is 
comparatively great that the difference will be eliminated by 
taking fresh samples. Accordingly we have accepted as a criterion 
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of the inclusion of an item in our final score that the difference 
in proportion shall be at least twice its standard error. 


Applying the formula to our example, we find 
.33x.67 .10x.90 
e@e *— +. 
s: 2 30 


=.0081 
© 2-09 





The ratio of the difference in proportions to its standard error 
(d/e) is 2.56, which is well above our criterion for inclusion. 


Not only can we determine the significance of differences in 
the proportions of the two groups encircling individual symbols, 
but we can extend the method to groups of symbols. There are 
appreciable differences between the two groups of students in the 
proportions encircling ?, D, and D! after “very polite people”. If 
we group these three symbols, we find that of the engineering 
students .60 encircle one of them, and that of the industries stu- 
dents .10 encircle one of them. The ratio of the difference to its 
standard error is 5.4, so that in case an individual encircles either 
?, D, or D! after “very polite people” his questionnaire is scored 
to that extent favorably to engineering. 


The suggestion has been made that items entering into the total 
score be weighted in proportion to the ratio d/e. Thus, if the 
ratio were 3, the item would be weighted plus or minus one. We 
have rejected this method since it does not add anything to the 
discriminating power of the total score, and have given an equal 
weight (unity) to all significant items. Items were scored favor- 
ably to engineering, that is, if a significantly larger proportion 
of engineering students than industries students encircled a given 
symbol after a given item, encircling that item was counted +1 
toward the total score. In significant items where the magnitudes 
were reversed, where more industries than engineering students 
encircled the significant symbol, encircling that symbol meant 
that 1 was subtracted from the total score. 


Some symbols which passed the criterion (d—2e) were not in- 
cluded because of the few individuals encircling those symbols. 


The items which entered into the total score and the ratios of 
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the differences to their errors (to the nearest digit) are given 
below. 


Item Symbol d/e Weight 
Autojnobile salesman ....................---..-.--0+-++ ? 2 +1 
AE SLES a eee L 2 -1 
CE i ns i csasinnmmesnllialians L 2 | 
Ee L 2 -1 
I achat tea etriaaeptentittinistinannnoenelil ? 2 +1 
SS ee a ore D 2 -1 
a cia Salles eavaceipablersand tami D 3 +1 
al sass ines Coccstnbascalal D 3 +1 
Mechanical engineer ........................-.-...-.0-+. L 5 +1 
Mechanical engineer .....................-..e0000+-++- D 3 | 
i Se aR eo A D =: +1 
ESET a Se D 3 +1 
ISIE enn = ae eve L 3 +1 
io cieaddaclameacegpeaiaevmnsitill LiorL 2 +1 
Ns sacle sccaeistoaodicoundelaiorunyuiaan site DorD! 2 +1 
2 ae See ee L 2 +1 
Very polite people ..................... spikciscidaiadliid ?,D,orD!I5 cont 
ET EELS L 2 +1 
RRIEMIINOUAS TOIOD oc sisesceclicccessccccececseescicrssvomios LlorL 3 +1 
People who get rattled easily .................... D! 2 +1. 
Fashionably dressed people .................... DorD! 2 -1 
A EE D 2 +1 
EE LL CELE ET L! 3 +1 
ELS ag L 3 +1 
EET LORE LI! 2 +1 
ES LES ORNs aera ? 2 = | 
I Sea ocescciensndinnseicsthiecisucnonns L 6 -1 
I ns sicsemseeneeensccsnanneniion ?,D, or D!7 +1 


The distributions of total scores are given in Figure 1. The 
differentiation is almost complete, the overlapping being only 4 per 
cent. The two engineering students marked with crosses indicated 
in their occupational preferences that they disliked mechanical 
engineering. We cannot follow this lead too far, since the item 
“mechanical engineering” enters into the total score. 

The questionnaires were rescored using only those items in which 
the ratio d/e is 3 or more. The distributions of total scores are 
shown in Figure 2. This total score shows an overlapping of 
5.5 per cent of the cases, and is very little less significant than 
the preceding total score. However, those items in which the ratio 
is 2 operate to draw the groups farther apart and add to the 
reliability of the total score. 
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Fig. 1 
Distributions of Total Scores on Likes and Dislikes and Choice 
of Occupations of Industries and Engineering Seniors. Items enter- 
ing into the score are all weighted one. The ratio d/e is 2 or 
more. The two circles with crosses in them indicate engineering 
students who disliked engineering. 
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Fig. 2 
Distributions of Total Scores on Likes and Dislikes and Choic 
of Occupations of Industries and Engineering Seniors. Item 
ing into the score are all weighted one. The ratio d/e is 2 @ 
8 or more. The two circles with crosses in them indicate engineer 
ing students who disliked engineering. 
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An analysis of the items that enter into the total score gives 
us a little insight into the character differences between the mem- 
bers of the two groups. With some exceptions the results would 
characterize the industries students, contrasted with the engineer- 
ing students, as serious, quiet, thoughtful, and without particularly 
social tendencies except in the vocational sphere. We may perhaps 
conclude that the industries students are more introverted than 
the engineering students. 


The results are not offered as absolutely conclusive evidence of 
the existence of such differences in the total population engaged 
in similar work, but point to a profitable mode of attack on these 
differences. No data are available on the reliability of the results 
obtained with this scoring method, but they will be checked up on 
similar groups very shortly. With the use of a similar scoring 
method in another connection, of eleven individuals who filled out 
the questionnaires twice at an interval of one month, five obtained 
th same score, and four others gained or lost one point over a range 
of twelve points. In the future use of the Likes and Dislikes blank, 
the L!’s and D!’s will be considered as L’s and D’s in devising 
scoring methods. 

5. 

The method may be briefly summarized as follows: 

(1) For each of the two groups to be compared, make tables 
showing the frequency with which each symbol in the question-’ 
naires is encircled. 

(2) Select for statistical treatment those symbols which seem to 
show significant differences in the proportions of the two groups 
encircling them. 

(3) In the cases selected, determine the differences in proportion. 

(4) By the use of the formula, determine the standard error of 
these differences in proportion. 

(5) List the cases in which the difference in proportions is at 
least twice as great as its standard error. These items should all 
enter equally into the total score. 

(6) Determine which items will enter into the total score in a 
positive and which in a negative way. This will depend on which 
group will be favored in the total score. It does not matter which 
group we select for this purpose, but having selected one group, 
we should be consistent in our plus and minus signs throughout. 
The totai score for any person will then be the algebraical sum 
of the positive and negative values attached to the significant 
items which he encircles. 


In practice the procedure is not so complicated as it seems. 
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Several estimates and short cuts are possible and the use of the 
slide rule materially lessens the time of calculation. 
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THE COLOR PREFERENCES OF CHILDREN 
By S. E. Katz 
Medical School of Harvard University 


AND F. S. BREED 
University of Chicago 


PROBLEM 


The object of this investigation was to discover some of the 
factors upon which the color preference of children is based. The 
writers endeavored to determine: (1) whether certain colors are 
per se and generally pleasing, (2) whether color preference varies 
with increase in age and intellectual development, (3) whether the 
colors preferred during the adolescent period differ from those 
preferred during the pre-adolescent period, (4) whether social 
status is a determining factor in the preference for colors, (5) 


whether the two sexes show any difference in their aesthetic evalua- 
tion of color. 


REVIEW OF PREVIOUS WORK 


A similar investigation was conducted by W. H. Winch in the 
municipal schools of London. His results are, however, somewhat 
invalidated by the experimental procedure followed. He had the 
teacher of the children write the names of different colors on the 
blackboard and ask the children to write on slips of paper the 
names of the colors they liked best. Each pupil made a second, a 
third, a fourth, and a fifth choice, so that each slip of paper con- 
tained five preferences. Three spectral colors were used, and in 
addition black and white. 


In working with school children in the present investigation, it 
was found that a considerable number in the lower grades were 
unfamiliar with even the names of the pure spectral colors. Table 
1 shows the wrong names given by the kindergarten classes to the 
Bradley colored papers. One hundred and twenty-five children were 
examined individually. 
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TABLE 1 
WRONG NAMES GIVEN TO BRADLEY COLORED PAPERS BY 
KINDERGARTEN PUPILS 


Color Displayed Name Given Number of Children 
Purple 
Red Brown 
No name 


Red 
Yellow 
Brown 
Pink 


No name 


Brown 
Green 
No name 


Brown 
Yellow 
No name 
Blue 
Purple 
Orange 
Pink 


Purple 
Green 
White 
Red 


Purple 
Blue 
Violet Green 
Red 
No name 10 


The results showed that the older children were more familiar 
than the younger ones with the names of the elemental colors, but 
found difficulty in naming the different nuances of the same color. 
For example, objects were called red that were any color from a 
violet-red to a red-orange. The question may therefore be justly 
asked: How could Winch determine which color the children had 
in mind in expressing their preference for a particular color—let 
us say, red? 
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METHOD 

The procedure of this experiment differed in two respects from 
that of Winch’s experiment: Six spectral colors were used instead 
of three, and these colors were numbered. On a white cardboard 
65 by 46 cm. in size, six rectangular Bradley colored papers, each 
11 by 11 cm., were pasted in two rows, 20 cm. apart. The three 
colors in each row were 8 cm. apart. The colors were saturated 
red, orange, yellow, green, blue and violet. The number of each 
color was placed above it, so that in indicating their preferences 
there was no occasion for the children to name the colors. The 
test was given to all the pupils in seven public elementary schools, 
to all the pupils in one high school, and to several groups of 
college students consisting mainly of freshmen. In all, over 2,500 
subjects were tested. The method of experimentation is outlined 
in the following directions, a copy of which was handed to the 
teacher together with one of the charts described above, after the 
latter had been fully explained. 





DIRECTIONS FOR THE COLOR TEST 


The teacher will please hand to each of the pupils a sheet of 
paper provided by the experimenter, and ask each first to 
write on it his name, age, grade, and the name of the school. 
Then the teacher will hang up the accompanying chart and 
instruct the children as follows: 


“HERE ARE SIX DIFFERENT COLORS. EACH COLOR 
HAS A NUMBER. WRITE ON YOUR PAPER THE NUM- 
BER OF THE COLOR YOU LIKE BEST.” 


It is very important for the success of this experiment that 
there be no communication between the pupils. 

As soon as the test is completed, the teachers will kindly col- 
lect the papers, and return them, together with the chart and 
the direction sheet, to the principal’s office. 











RESULTS 

Tables 2, 3, 4 and 5 show the total number of preferences given 
for each color by the pupils of the seven elementary schools, the 
high school, and the students of the several college classes. In 
Tables 2 and 3 the subjects are arranged according to school 
grade, in Tables 4 and 5 according to chronological age. The 
difference in the total number of subjects between these two sets 
of tables is due to the fact that some of the pupils in the grades 
and about one-third of the total number of college students did 
not give their ages on their voting cards. 
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TABLE 2 
NUMBER OF PREFERENCES 
FOR THE BOYS OF THE 
PUBLIC SCHOOLS AND THE 
COLLEGE MEN, ACCORDING 
TO SCHOOL GRADE 

Colors 


TABLE 3 
NUMBER OF PREFERENCES 
FOR THE GIRLS OF THE 
PUBLIC SCHOOLS AND THE 
COLLEGE WOMEN, ACCORD- 
ING TO SCHOOL GRADE 

Colors 
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Total 
184 838 71 190 598 108 


157 66 96 288 578 188 1257 





TABLE 4 
NUMBER OF PREFERENCES 
FOR THE BOYS OF PUBLIC 
SCHOOLS AND COLLEGE 
MEN, ACCORDING’ TO 
CHRONOLOGICAL AGE 


TABLE 5 
NUMBER OF PREFERENCES 
FOR THE GIRLS OF PUBLIC 
SCHOOLS AND COLLEGE 
WOMEN, ACCORDING TO 
CHRONOLOGICAL AGE 
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The order of color preference according to age and school grade. 
—In order to make a comparative study of the color preference of 
the different groups of subjects examined, the percentages of votes 
given for a color in each of the classified groups, according to 
school grade or chronological age, was calculated to the first deci- 
mal place and then multiplied by ten, to determine the number 
of preferences per thousand cases. From these comparable values 
the order of preference for the colors according to school grade 
was determined. The results are presented in Tables 6 and 7. Thus 
the number 1 means that the color designated by that number re- 
ceived the highest number of preferences, and the number 6 means 
that the color designated by that number received the lowest num- 
ber of preferences. When two colors tied for position, the average 
of the combined positions is given to each of the colors. 


TABLE 6 TABLE 7 © 
ORDER OF COLOR PREFER- ORDER OF COLOR PREFER- 
ENCE FOR MALE SUBJECTS, ENCE FOR FEMALE SUB- 
ACCORDING TO SCHOOL JECTS, ACCORDING TO 
iMRADE. SCHOOL GRADE. 
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3 
2.5 
College 3.5 

In every grade from 1 to 8, the highest number of votes was 
given to blue. Nearly one-half of the total number of pupils 
preferred that color. Green was a poor second, with red a close 
third. The variation in the preference for these two latter colors 
was much greater than it was for blue. Violet and yellow oc- 
cupied the next positions, with a considerable variation from 
grade to grade. Orange secured last place. 
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1] When the subjects were arranged according to chronological 
i} age, blue again headed the list of preferences, but fewer groups 
were found voting with a majority for blue. Otherwise these tables 
show little variation from the previous tables. For some of the 
colors other than blue the order of preference was changed, but 
these changes were not consistent enough to justify the drawing 
of any important conclusions from them. As a whole, the grouping 
based upon chronological age showed very little difference as to 
color preference from one based upon school grade. 
















The order of color preference according to sex.—The re- 


















eit sults obtained from the female subjects are represented in 
Bi Tables 3, 5, and 7. Examining Table 7, one notices again the 
i prevalence of the preference for blue in most of the groups, but 


does not find this preference so pronounced as among the male 
f subjects. In two cases it dropped to the third place, and in two 
: to the second place. Green was the second choice, with red a 
3 close third. Above grade 9 green even moved to the first place. 
{ Violet was about equally favored by the female and male subjects. 
i} Yellow was more of a favorite with the girls of the upper grades 
than it was with the boys. 
Table 5 shows that with the older girls blue lost in competition 
with green and violet. Red was somewhat less often preferred by 


the girls than by the boys. In general these tables do not show any 
striking difference in the color preferences of the two sexes. 


TABLE 8 


NUMBER OF PREFERENCES PER THOUSAND SUBJECTS 
FOR EACH COLOR BY PRE-ADOLSCENT AND ADOLES- 
CENT SUBJECTS 



















| R SS +4 “3 Vv 
4 a Male 149 83 92 133 462 79 
mt Female 120 #7 £116 122 «489 ~©«©151 
i post Male 1660 88—C<C—«<aTsti(ité‘iaGCiéiSCi‘«iCAS 

____ Female 1344S .72— 248 BOK 128 





Color preference in pre-adolescence and adolescence.—In order 
to determine whether there were any marked changes in the colors 
preferred after the beginning of the adolescent period, the compar- 
able preferences for each color up to the age of fourteen for boys 
and up to the age of twelve for girls were added, and the sums 
divided by the number of groups. The same method was followed 
for the groups beyond these ages. The averages are represented in 
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Table 8. The results show that red, green, blue and voilet were 
more frequently preferred by boys in the adolescent period than by 
those in the pre-adolescent period, while orange and yellow lost 
in value in the later period with the boys. For the girls in the 
adolescent period orange, yellow, blue and voilet exhibited a loss 
in aesthetic appreciation, and only red and green a gain. 


Variation in preference according to wave length.—Tables 6 and 
7 show, upon closer observation, that there was a continuous rise 
in the values of green, blue and violet as the children advanced 
in age or school attainment, and a corresponding depreciation in 
the color values of red, orange and yellow. Table 9 shows the re- 
sults obtained by adding the votes cast for these two sets of colors 
and dividing each total by three, the number of colors in each set. 
In this table red, orange, and yellow are included under colors of 
long wave length, and green, blue and violet under colors of short 
wave length. With the exception of the kindergarten classes, the 
colors of shorter wave length seem to have been more often 
preferred than the colors of the longer wave length. Only with 
the girls of the eleventh grade was there a tie between the two. 


TABLE 9 


NUMBER OF PREFERENCES PER THOUSAND SUBJECTS 
FOR COLORS OF LONGER AND SHORTER WAVE LENGTH 





Sex Grade 


Kdg. 2 3 56 6 7 8 9 10 11 12 College 
Long 
M. 520 416 290 324 252 320 196 165 190 531 323 280 143 205 
F. 572 412 272 325 196 102 103 182 160 407 167 500 120 259 
Short 


M. 480 584 710 676 748 680 804 835 810 649 677 720 857 796 
F. 428 588 728 675 804 898 897 812 840 593 888 500 880 741 


Variation in preference according to brightness.—By averaging 
the votes given to the two groups, orange, yellow and green; and 
red, blue and violet, the data represented in Table 10 were obtained. 
A giance at the table shows at once the predominance in the pre- 
ference for the darker colors (red, blue and violet) over that for 
the lighter colors (orange, yellow, and green). Here again no sex 


tis ence was ncoied. 
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TABLE 10 


NUMBER OF PREFERENCES PER THOUSAND SUBJECTS 
FOR COLORS OF DIFFERENT BRIGHTNESS 





Grade 


Kdg. 1 2 3 4 5 6 7 8 9 10 11 12 College 
Light 
M. 520 458 309 273 220 217 177 220 289 359 147 320 148 280 
F, 492 487 322 233 189 197 144 = 240 264 722 646 400 373 
Dar 
M. 480 542 691 727 780 788 823 780 761 649 853 680 857 720 
F. 508 568 678 767 811 803 866 771 760 786 278 354 600 627 








Color preference and s%cial status—In order to determine 
whether social status plays a part in color preference, among the 
seven public schools selected for the experiment, two were included 
which were situated in poor neighborhoods, and two others which 
were situated in the best sections of the city. In the first two of 
these four, the children came from very poor homes, their parents 
belonging to the laboring cless of the com yunity. In the cther 
i ire ehitdres enrolled came from well-te-do and more refined 
homes, those of successful business men and members of a uni- 
versity faculty. 


Tables 11, 12, 13, and 14 show the order of preferences given in 
these four schools. In the poor neighborhoods red received the 
second position more often than in the schools of the well-to-do 
neighborhoods; while in the latter schools green and voilet were 
frequently given the preference. In all of these schools yellow 
and orange received a low score. 


TABLE 11 TABLE 12 
ORDER OF COLOR PREFER- ORDER OF COLOR PREF ER- 
ENCE FOR MALE PUPILS iN ENCE FOR FEMALE PUPILS 
WELL-TO-DO NEIGHBOR- IN WELL-TO-DO NEIGHPOR- 
HOODS 
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As a result, evidently, of the radical difference in the kind of 
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home training the children of the two different groups received in 
the very early years, the color preferences of the two groups in 
the early ages show distinct differences. But it is apparent from a 
study of the tables that the influence of this early home training is 
gradually overcome as the children advance in age and schooling. 


TABLE 13 TABLE 14 
ORDER OF COLOR PREFER- ORDER OF COLOR PREFER- 
ENCE FOR MALE PUPILS IN ENCE FOR FEMALE PU?'LS 
POOR NEIGHBORHOOD IN POOR NEIGHBORHOOD 
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Preference for saturated colors.—As already stated, saturated 
colors were used in this investigation. In order to make a further 
study of the affective value of saturation, 250 kindergarten pupils 
were individually tested. Each of the six primary colors was re- 
presented by a saturated color, a tint and a shade. Table 15 re- 
presents the results obtained from this test. It shows that the boys 
and girls were alike in their preference for saturated colors. For 
the boys, the tints and shades were of equal value, while for the 
girls the tints were more often preferred than the shades. 


TABLE 15 
THE AFFECTIVE VALUE OF SATURATION ON THE PRE- 
FERENCE OF KINDERGARTEN PUPILS 





Boys Girls 





Saturated 57 70 
Tint 32 
Shade 33 





DISCUSSION 
Comparison of results with those of previous studies.—By com- 
paring the results obtained in this investigation with those reported 
by Winch, it was found that in both cases blue received the first 
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position and yellow the last position in the series of color prefer- 
ences. Red and green, however, received lower scores in the pres- 
ent investigation than those accorded to them by Winch. This 
might be due to the difference in procedure of the two experiments 
or to the difference in the nationalities of the subjects tested. 


No striking difference in the color preferences of the two sexes 
were found, as claimed by Winch, Adams and Jastrow. That so- 
cial status influenced color preference of young children, is, how- 
ever, affirmed by the results presented in this paper. 


In so far as the results of the present study can be compared 
with Jastrow’s results for adult subjects and a greater number 
of colors, the order of preference for the colors seems to be about 
the same. In one other respect do the results here presented agree 
with Jastrow’s, namely, that saturated colors are preferred to 
tints and shades. Washburn, Minor, and Adams reported that the 
less saturated colors were preferred. 

It would seem that the conflicting results of the various inves- 
tigations are due in no small measure to differences in the num- 
ber, age, and social status of the subjects used. It is especially 
important to note that the number of subjects used by many of 
the investigators was relatively small. 


Practical application of results.—Investigations have indicated 
that business can profit by a precise knowledge of the distribution 
of measures of human traits. For example, manufacturers of as 
well as jobbers and retail dealers in hose and shoes may be guided 
in production and purchase by a knowledge of the fact that mea- 
sures of human feet are distributed approximately according to 
the curve known among statisticians as the curve of probability. 
In advance of lessons gained through costly experiences, the inex- 
perienced dealer can be guided by figures based upon scientific 
data possessing predictive value for his trade. Naturally the same 
law of distribution would be of practical service to dealers in 
gloves, hats, shirts, collars—all articles of wearing apparel, in 
fact, where sizes vary according to physical measurements and the 
customers constitute a random selection. 


In similar manner might dealers in wearing apparel for child- 
ren predict in some measure the probable demand, so far as colors 
of materials are concerned, by such facts as those herein reported 
in regard to color preference. While environmental factors like 
social status and the season’s vogue have some influence upon a 
child’s choice of color, the fact that the blue used in this study 
received practically as many selections as all the other five colors 
together, indicates that there are certain colors that are pleasing 
or displeasing per se, a finding which has no little practical signi- 
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ficance. The extreme unpopularity of yellow and orange, in con- 
trast with the popularity of blue, can be noted with equal profit. 

Not only would it seem that definite quantitative knowledge of 
the color preferences of children could be applied in the manufac- 
ture and sale of many sorts of wearing apparel, but as well in 
the manufacture and sale of toys and books, and in the furnishing 
and decoration of children’s rooms—always on the assumption, of 
course, that the child is permitted to select what he really wants, 
not required to select what his elders want him to have. 


The results of this investigation suggest that efficiency experts in 
various lines of business could throw more definite light on the 
relation of color to sales by carefully planned experiments in which 
the actual articles varying in color would be used. 


SUMMARY 
1. At every age from 5 to 15 blue was most frequently pre- 
ferred. Of approximately 2500 pupils tested, from kinder- 
garten te college, 47 per cent found blue the most pleasing of the 
six colors used. Green was a distant second, red a close third, 
violet and yellow occupied the next positions and orange proved 
the least pleasing of the six. 


. There was in general a distinct rise in the preference values of 
green, blue, and violet, the colors of short wave length, and a 
corresponding decline in the values of red, orange, and yellow, 


the colors of long wave length, as the children advanced in age 
and grade. 


3. In the comparison of pre-adolescents with adolescents, the most 
noticeable differences were the marked loss in the popularity of 
orange and yellow and the increase in the popularity of green 
as the children matured. 


. Red was a greater favorite among the children in poor than 
among the children in well-to-do neighborhoods, during their 
earlier years; the reverse was true of green. Differences due 
to social status tended gradually to be overcome as the children 
advanced in age and school attainment. 

5. No striking differences between the color preferences of the 
sexes was observed. 

. Both sexes of kindergarten age showed a preference for sat- 
urated colors. 

. Definite quantitative knowledge of the color preferences of child- 
ren has profitable application to the production and distri- 


bution of many articles where the child is permitted to determine 
the selection. 
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THE INTELLIGENCE QUOTIENT FROM 
TWO VIEWPOINTS 
By W. T. Roor. 
UNIVERSITY OF PITTSBURGH 

Recent literature has revealed considerable difference of opinion - 
concerning tle constancy, value and interpretation of the I. Q. 
Much of the discussion arises from two distinct practical situations 
which educators and psychologists have to meet. It is the purpose of 
this paper to analyze these attitudes arising therefrom and apply 
a little psychology to the psychologist. The writer feels that much 
of this difference of opinion is largely due to bias arising from the 
direction of attention to one’s limited interests, and is more ap- 
parent than real. 

The view of the psycho-statistician and the educational admin- 
istrator. The psychologist hunting for statistical trends and the 
administrator seeking approximations find themselves in accord in 
the interpretation of the I. Q. They find that for the very large 
majority of the subjects tested the I. Q. remains constant or nearly 
so—sufficient for all practical purposes. For example, if a school 
administrator wishes to reorganize his school, let us say the Juinor 
High, into three sections for each grade, and has the list of pupils 
below 80 I. Q., from 80 I. Q. to 100 I. Q., and 100 to the upper limit, 
he can safely count on these groups remaining constant for rough 
administrative purposes. There will be a few shiftings to be sure. 

But the very weight of statistical trends and the serviceability of 
tests in a broad administrative way lead the practical school man 
who has gone in for tests to view the I. Q. as very “reliable,” and 
he feels considerable impatience with any dwelling upon and anal- 
ysis of the exceptional cases, or anything that detracts from the 
simplicity of the intellectual and administrative schema. Im- 
mediate practical usability in a large way dominates his thinking 
and action, while his daily duties accentuate this view. Again, 
teachers in certain sections are divided into testers and antitesters, 
and one may safely assume that such “all-or-none” conditions of 
acceptance rest on emotional belief akin to religious fervor which 
is likely to supplant detached scientific attitude. 

Turning now to the psycho-statistician’s view and the organiza- 
tion of the Binet tests. The Stanford Revision is so constructed 
that in an unbiased sampling of children the median chronological 
age equals the median mental age year by year. This unbiased 
sampling assumes of course that we have “medianed” all factors; 
physical, health, hereditary, environmental, and so on. Roughly 
the data make a symetrical curve, year by year, with an increasing 
spread of the scatter-distribution of the mental performance as we 
ascend the chronological age scale.. It is interesting and lends 
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force to the constancy of I. Q. argument, that the increasing scatter 
fits nicely just what one would have if each variate were plotted as 
having a constant ratio between mental and chronological age. 
The data year by year or as a whole may be treated as conforming 
to the normal curve’ (although this may not prove to be true,) 
but at least it suffices for all immediate practical purposes. 


Let us now assume an unbiased sampling of the child popula- 
tion. Will this group from year to year give a distribution simi- 
lar to that obtained in the Stanford Revision (applying the usual 
statistical tests of central tendency and variability—median, P. 
E.’s, etc?) Will the mental-age rank order and the I. Q. remain 
relatively constant for each of the variates? 


Statistical prediction depends upon the causal factors remaining 
constant for the mass of the variates in question. Turning 
now to our group under consideration: the factors of hereditary 
equipment which are basic will in the main remain the same, and 
while there will be some ups and downs, in the vast majority of 
eases the environmental setting will continue roughly constant. 
The mores, culture, ideals, aims and habits of thought will continue 
relatively unchanged for the different family groups. The dom- 
inant cultural change will be provided by the public schools, but 
considering masses, this element is injected at the same time for 
the same duration as in the statistical sampling (the Stanford 
Revision.) The burden of proof is with him who would predict 
that our three year group will depart seriously from the estab- 
lished norms as they advance year by year. Farthermore, the 
constancy of the factors producing intelligent behavior will main- 
tain for the mass of the subjects considered individually, which 
in turn would make for progressive constancy of mental age 
rank-order and constancy of I. Q. It is highly improbable that any 
pronounced hereditary or environmental change will affect the 
masses in any brief period of time but it is equally true that 
conspicuous changes in environment, sensory deprivation or res- 
toration, systemic conuitions, emotional complexes, disease, and so 
on, can and do take place in the individual case. 


The view of the clinical psychologist. So much for the ninety- 
and-nine that determine the character of distributions, stabilize 
medians, permit the psycho-statistician to indulge in scientific pro- 
phecy, and allow the educational administrator to convince his 
board that he has unusual clairvoyant powers. The writer con- 
fesses that his sympathies are at times with those whe must meet 
the one, two or three that lie outside the fold of statistical con- 





“Roughly symmetrical” is usually all that can be said of the data. 
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formity. Psychological clinics are likely to get this residue of 
atypical cases, consequently the clinical psychologist is less likely 
to be impressed by statistical trends than the educational admin- 
istrator, and gets little solace from the average constancy of the 
I. Q. when he deals with a peculiarly exasperating subject. 


This can best be illustrated with cases. Case M has had succes- 
ively I. Q.’s of 98, 79, 98, and 89. The details of the case are too 
long to give here, suffice it to say that the same examiner adminis- 
stered the Stanford Revision at each examination. The subject 
possesses no marked peculiarities except the inability to learn to 
read. This inability is in the nature of almost complete failure 
to acquire an appreciation of phonic values. Practically all words 
are sight words to this subject. After the drop to an I. Q. of 79, 
the child was given strenuous individual phonic drill by a skilled 
primary reading teacher with years of experience. At the next 
examination the I. Q. jumped to 98. The drill was stopped for 
the summer vacation. On returning in the Fall the I. Q. had 
dropped to 89. The only explanation presenting itself at present 
is that the phonic drill (from which he profited at the time) im- 
proved his reading ability and hence his test performance. He 
has a splendid physique, teaches credit him with common-sense, 
good judgement, willingness and so on. The I. Q. 79 and 98 do 
not warrant the same prognosis, and there was nothing in the 
first I. Q. to lead one to anticipate the secord. The environment 
is median and constant in character. Time and follow-up work, 
not I. Q., will throw light on this case. Examination of the eyes 
reveals no defect of sufficient importance to warrant the character 
of reading. If he had only accommodatingly maintained an I. Q. 
of about 60 all would have been well! 


Within the last two years the Psychological Clinic of the Uni 
versity of Pittsburgh has handled a number of cases going into a 
very superior institutional home on the cottage plan, and a few 
cases of children going from very abject conditions into superior pri- 
vate homes. In the majority of these cases the institution marks a 
distinct improvement in intellectual, hygienic, moral and social 
environment. The accompanying tabulation presents a few such 
cases from which we have had our first report since the environ- 
mental change. It will be noted (comparing columns 4 and 10) 
that in all the cases except number 2 there is a distinct increase 
in the rate of gain in mental age following the change in living 
conditions. The remaining cases hug the lower level of median 
performance, had poor environmental conditions and are accruing 
mental months at a much faster rate than before environmental 
change. There is nothing in the cases just cited which does vio- 
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lence to any of the known facts concerning the origin or com- 
position of the data from which the I. Q. is derived. Such data 
depend, in the by and large, upon all of the factors lying back oi 
complex human behavior remaining relatively constant; in the 
above cases we have introduced marked change, tearing the child 
away from family habits, mores, and influences that under ordinary 
laissez faire conditions might have required three or four genera- 
tions to effect. One may thoroughly believe in the constancy of 
the I. Q. and with perfect consistency refuse to accept statistical 
trends if there is evidence of marked departure between the first 
and second test in any one of the factors making up the composite 
nature of behavior. Any other procedure would be to have the 
statistical tail wag the causal dog. 


Cases transferred from inferior homes to superior institutional life 
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One case more, which the writer had up for consideration re- 
cently. The subject, a little girl, was eleven years five months old 
at the time of testing, I. Q. 67. (Has had simply unbelievable 
social conditions Mother and father died of “flu,” went with bro- 
ther and sister, to live with grandfather and grandmother. Grand- 
mother died. Children then alone with grandfather who is eccen- 
tric, morose, grossly ignorant and surly. No companions, and 
school several miles away....No shoes, no underwear during win- 
ter months. Only a few months schooling. ....No toys, no out- 
side contacts. Squalor and poor food.) This child was as timid 
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as a deer. Although she was almost without vocabulary, and 


- could not read, her ability in the Porteus maze tests, Healy- 
. i Fernald construction boards, and her complete lack of the “so 
° called” stigmata of feeblemindedness pointed towards a diagnosis 
d and prognosis more favorable than the I. Q. would suggest. Now 
id the institution having the child examined did not want her if 
g feebleminded. The matter was finally presented to the institution 
f frankly stating the dilemma, namely the highly atypical character 
! of the environment. The institution accepted her. At the present 
: moment of writing, she has within a few months acquired suf- 
e ficient skill to read the passage from the Stanford Revision be- 
8 ginning, “New York, Sept. 5 ....,” without error, but still too 
slowly to score plus. 
» What prognosis should be made? To begin with the case is not 


quite analogous to the ones cited in the accompanying tabulation, 
for in these the I. Q. in no case takes the child out of the normal 
group. But may it not be true that the monstrous conditions 
under which the child has lived has markedly deflated her I. Q.? 
Is it not possible that if the institution in which she is placed 
offers her even median social milieu that the I. Q. may rise ap- 
preciably? The writer would venture the prediction that the sub- 
ject may attain an adult intelligence of low normal (I. Q. of 85 
or 90.) 

Certain practical applications and suggestions ean be made 
from these two contending viewpoints, statistical trends on the 
one hand and analysis of the qualitative factors peculiar to an 
individual case on the other:— 

1. Probably no one not even the most enthusiastic euthenist 
would deny thac in trends and for school administrative purposes 
in the large, the results of an examination of a_ school 
either by the Stanford Revision or a battery of mass tests must 
be accepted as highly indicative of relative rank-order of the in 
tellectual status of the group studied, and vastly superior to any 
impressionistic estimate. 

2. More than this, in the individual case of fluctuation of I. Q. 
should arouse the attention as to the cause. The first assump- 
tion should be that a clerical error in scoring has been made, 
or age has been reported differently at different times. This 
“hunch” is often correct. (We are assuming trained examiners 
throughout.) Up to this point the burden of proof is with the 
case that departs markedly from statistical trends. A search for 
causal factors and an analysis of the nature of the response 
must now be made. But having verified the accuracy of the data 
no apology needs be offered to statistical methods; neither is it 
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in order for statistical method to offer an apology for failure 
in individual conformity. 

Statistical method was developed to anticipate trends in data 
and error therein. At this point in our thinking a quotation from 
a recent article by Yule’ is well worth pondering :— 

“Statistical methods, I say, should be regarded as ancillary, not 
essential. They are only essential where the subject of investiga- 
tion is itself an aggregate, as a swarm of atoms, or a crowd. 
But here (mental measurement) the subject is the individual, not 
the aggregate of individuals as such. This being the case, statis- 
tical methods are only necessary in so far as experiment fails to 
attain its ideal, the ideal of only permitting one causal circum- 
stance to vary at a time. And it should always be the aim of the 
experimenter not to revel in statistical methods (when he does not 
revel and swear) but steadily to diminish, by continual improve- 
ment of his experimental methods, the necessity for their use and 
the influence they have on his conciusions. Statistical methods 
are not only ancillary; they are, to the experimenter, a warning 
of failure. 


“During the last year or two I have made it a practice to 
begin a short course of lectures to agricultural students, on some 
elements of statistical methods, by a lecture devoted entirely to 
showing how exceedingly bad agricultural experiments are, how 
this introduces the necessity for statistical methods in discussing 
the results, but does not obviate the primary necessity for improv- 
ing the experimental methods. Is the latter warning unnecessary 
in the case of experimental psychology? I can only speak as a 
statistician with an exceedingly limited and sporadic knowledge of 
what is being done, but it seems to me that it is urgently nec- 
essary. The experiment (if it can be called an experiment at all) 
is often not only bad, but its badness seems to be accepted merely 
as a rather interesting fact, calling perhaps for the exercise of 
more elaborate statistical methods .... a few partial coefficients 
of correlation .... a few rather elaborate probable errors .... 
and that is all. It does not seem to be recognized as primarily 
a condemnation of the experimenter, perhaps because the experi- 
menter has never been exercised in the sciences where really ac- 
curate experiment is possible, so that he has no high ideals before 
him.” 

3. Intellectual or emotional repugnance to statistical fatalism 
has been assigned as one of the reason for objecting to the con- 
stancy of the I. Q. I find no reason to believe this to be true of 
any trained psychologist. The layman and certain schoolmen may 





"Yule, G. Udny. Under, “Critical Notice,” Br. Jr. Psych., vol. XII, Part 1, 
June, 1921, page 105 ff. 
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be motivated vaguely by a certain repugnance to anything that 
undermines the beautiful optimism of, 

“IT am the captain of my soul, 

I am the master of my fate” 
but the majority probably do not attempt to think the matter 
through, or try to orientate intelligence testing in respect to any 
philisophical basis such as free will or determinism. The pract- 
ical school man is likely to be an opportunist, and fatalistic fin- 
ality gives an air of professional expertness, and saves vexatious 
analysis, trial and error, and suspense. 

However, while certainly no psychologist would oppose the con- 
stancy of the I. Q. for other than scientific reasons, he is most 
emphatically opposed to any premature statistical finality regard- 
ing the whole matter. 

There is nothing gained by dealing with statistical results as 
causally final or chronologically static. Statistical stability or 
variability rests upon causes of such a nature that a rational in- 
quiry into the possibility of modification is irksome, undramatic 
and may become very vexatious by leading to still greater causal 
complexities. It is also not a simple matter of “either-or” as re- 
gards statictical predictability and stability. I read in my morn- 
ing paper that Los Angeles had over six thousand automobile ac- 
cidents in 1921. It is safe to predict six thousand for 1922, but 
it is philosophically bad to resign oneself to the situation. A care- 
ful analysis of causes could conceivably reduce the death rate. 
Likewise statistics could easily have to!d us that the death rate 
in building the Panama Canal would have been thus and so, but 
Goethals did not accept the statistical inference but applied pre- 
ventive medicine and hygiene. 

Now turning to intelligence, it is manifestly a behavior com- 
posite. In our carefully non-selected group in the Standford Revi- 
sion these is an unbiased sampling of many causal factors of this 
complex response we call intelligence. Let us name some of the 
probable ones: heredity, sensory efficiency or deprivation, social 
milieu, educational opportunities, glandular secretions, general sys- 
temic conditions, disease, nutrition, nature of conditioned reflexes, 
Freudian complexes, emotional make-up, and so on. Immediately it 
is not likely that any one or a group of these factors will be 
sufficiently changed, considering the masses, to invalidate the 
norms of the Stanford Revision. In this sense the age norms 
are probably temporarily static. It would be bad statistical philo- 
sophy, however, acting like an insidious paralysis to all construc- 
tive educational advance, if we substituted statistical results for 
painstaking analysis in a specific case, or for.causal analysis 
for society at large. It is true that there is a wide gulf between 





274 ROOT 


logically possible modifications of causal factors and the sur- 
rogation of these factors into the social habitutations, which 
condition gives much greater stability to social action and the com- 
plex statistical results than the reformer is likely to appreciate. 
For example, the means is now probably at hand to wipe out tu- 
berculosis if we had the hygenic habits and hygenic morality to 
back up the sanitary expert. 

Aside from changes in social habituations, unforseen factors may 
make marked changes through regulation of glanduler secretions. 
The cure of cretins may be followed by the cure of Mongolian 
idiots. Again, greater scientific precision in the education of the 
baby’s conditioned reflexes could conceivably change the intelligence 
of any particular child, and if instituted on a large scale appre- 
ciably raise the median performance or change the intelligence 
rank-order of certain classes of cases. 

In pedagogical and admistrative problems it is inexcusable io 
conceive the intelligence norm (namely, the cross-section of the 
composite set of causal factors) as static. The administrator is 
justified in making subdivisions in classes on the basis of testing 
but broad constructive pedagogical and adminstrative effort mus‘ 
not cease. The teacher should take philosophically the clearly 
demonstrated cases of mental deficiency and not attenipt to make 
a silk purse out of a sow’s ear, to be sure. On the other hand, she 
should avoid using the I. Q. as a blanket excuse, allowing it to act 
like a paralysis to all pedagoical resourcefulness and effort. Th 
low I. Q. of her class can easily become the perpetual alibi of the 
poor teacher and a new form of infant damnation for the mupils. 

What the average does may be pretty safe bettinz as to what the 
average will do under a laissex faire policy, but it does not fellow 
at all that it is what the average could or should do. Suppose that 
by scratching Aladdin’s lamp we could reduce the enrollment of 
every teacher to fifteen pupils, or say correct all glandular diffi- 
culties or wipe out all superstition, or secure specifics for - :vera! 
of the serious children’s diseases, would it not only change the 
median, P. E.’s, and lower limit but might not whole groups 
change in their relative position in the rank-order of intelligence? 
Preventive medicine, refinement of social and sanitary habituations, 
improved methods of handling the emotions, more individualized 
teaching, and constructive eugenics constitute our only magic lamp. 

Again, sufficient time has not elapsed since the beginning of test- 
ing to warrant much prognosis if we are to judge and profit by 
the vicissitudes of prognosis and cures in medicine. 

4. There is considerable evidence from the pathology of the ner- 
vous system that the lower end of the intelligence curve marks the 
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intrusion of a distinct set of factors not found throughout the 
curve. From normal to superior is probably bridged without any 
change in kind, from normal to feebleminded we have a blending 
of dull normal with varying degrees of pathological derangement; 
i. e. the entire curve is distinctly bimodal. 

This means that preventive medicine or more healthy conditions 
of conception may remove our worst cases forever. This would not 
help the pathological cases of to-day to be sure. but such a possi- 
bility should make us cautious of statictical estimates of the num- 
ber of feebleminded we must have. Equally true, it would be ‘fat- 
uous to feel secure for the future on the basis of the present 
per centage of low grade intelligence. Relatively changing birth- 
rates for different classes (all other factors constant) could con- 
ceivable shunt the entire intelligence distribution curve. The point 
is that cogent reasoning and analysis of present aud possible fac- 
tors and not more abuse of the must over-worked normal dis- 
tribution curve, will solve our difficulties. 

5. As peinted out by Stenquist, quite recently, we do not yet know 
just what a low I. Q. means in terms of eventual adjustment in the 
world. And as proof of the tester’s diagnosis and prognosis lies 
far ahead in the future (many times the present age of the Binet 
Tests, Stanford Revision) it becomes peculiarly easy to make 
sweeping assertions without any immediate factual check. 

6. Finally, there is nothing in the nature of the tests to warrant 
speaking of them as measuring either heredity or environment sep- 
arately. Any one is, of course, quite within scientific proprieties, 
when he offers his opinion as to the dominating factor in any 
mental test performance. We must regret, however, that the com- 
mercilazing of the tests has resulted in such unqualified state- 
ments as this (appearing in the propectus of a mass test): “.... 

is an instrument for the measurment in groups of the 
native ability of any individual whether child or adult, who has 
had the equivalent of three or four years of schooling.” 





AN EXPERIMENT IN CLASSIFYING PRIMARY 
GRADE CHILDREN BY MENTAL AGE. 
By Frances LOWELL, PH. D. 
DePauw University 


Purpose. During the school year beginning September 17th, 1920, 
the writer, as psychologist for the public schools of Rochester, 
New York, conducted an experiment in the City Normal School to 
determine the advisablity of classifying children in the first, sec- 
ond and third grades on the basis of mental, rather than chrono- 
logical, age. 

Conditions. The conditions for experimentation were as nearly 
perfect as one may hope to find in any public school system. Be- 
cavse of the hearty co-operztion of the principal, teachers, and 
school nurse, and because the school used was connected with a 
City Normal School, the experimenter had absolute freedom in 
making any desired changes in placing of children, in using all 
school and health records, and in securing physical examinations 
of children with presumably remediable defects. 

Original Organization of Primary Grades. The general plan of 
primary organization in the Normal School, as it existed in Sep- 
tember, provided each grade, with one exception, with four classes. 
These classes consisted of two B sections and two A sections. The 
B sections were beginning first grade work; the A sections had 
finished one semester. Within each of these B and A groups, a 
further differentiation was made into average and slow divisions. 
These were designated by the use of the Arabic numerals 1 and 
2 placed after the section letter. Thus, the average First B class 
would be designated IB1, and the slow First B by IB2; the average 
First A class would be indicated at IA1, and the slow First A as 
TA2; the average Second B grade as IIB1, and the slow Second B 
as ITB2, ete. The average classes were composed of the children 
who were expected to accomplish the work of their grade satisfac- 
torily, regardless of their chronological ages. The slow groups 
consisted of children whom the teachers considered too slow in 
comprehension to succeed in the average group, but too capable 
mentally to be placed in special classes for subnormals. The ex- 
ception, mentioned above, to having an average and a slow division 
for each section of a grade, was in the First A grade, where limited 
space made it necessary to have just one room accommodating fifty 
children on half day sessions. The total enrollment in September 
of the First, Second, and Third Grades was about 300, besides a 
kindergarten to draw from, which averaged 175 children. 

In addition to these average and slow classes, there was a small 
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group of “problem” cases, known as the “Observation Class” Orig- 
inally, this group had been composed of about ten children from 
the first three grades, who either had been absent for several weeks 
and on their return were found to be in need of special help if they 
were to continue successfully the work of their grades; or who had 
some special disability, and after a few weeks in school were found 
to need more individual attention and help in some subject than 
the regular teacher could give. These children and others having 
similiar difficulties, were observed carefully and given the nec 
essary aid and encouragement by a teacher trained in ungraded 
work. Eventually, they returned to their regular grades and otiers 
took their places. However, this class had become a “dumping- 
ground” for all kinds of misfits—mental, social and physical—of 
the first three grades. In September, it consisted of nine such 
misfit cases, who were being instructed by a teacher without any 
special training in the work, and who were making little progress 
because of the inability of the teacher to deal with the large vari- 
ety of disabilities exhibited by the different members of the 
group. At the mid-year reorganization of the grades, to be de- 
scribed later, this class was abolished. 

Mental Examination in First Grades. After having carefully 
surveyed the conditions existing in the first three grades, the 
writer gave individual mental examinations to the children. 
The Kuhlmann Revision of the Binet Tests* was used throughout 
the experiment for obtaining the mental ages of the pupils. The 
“Observation Class” and all First Grade children were examined 
before the mid-year promotions occurred. The results of these 
examinations as obtained from each class, before any changes in 
grading had been made by the writer, are shown in the following 
tables. 

Table I gives for each grade the average chronological age 
and the distribution of cases according to chronological age; 
Table II indicates the average mertal age and the distribution 
of cases by mental age in each grade; and Table III shows the 
average intelligence quotient and the distribution of intelligence 
quotients by grades before reorganization. 





*Kuhlmann, F.: A Handbook of Mental Tests. 1922. 
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It will be noticed that each table shows two sections of aver- 
age First B Grade children, i. e., of IB1. This is due to the fact 
that, in September, the number of children entering the first 
grade is too large to be accommodated in one room and hence 
two sections are needed. In the two IB1 groups there were thir- 
teen children who had not yet attained a mental age of six, and 
nineteen whose intelligence quotients were below .90. Only six 
children of these groups were below 6 years chronologically, and 
these were all superior cases. 

The slow or 1B2 group had five cases with mental ages less 
than 6 years. Although the slow class was supposed te contain 
only children with inferior intelligence, or more specifically, dull 
but not feebleminded children, this c:ass had eight cases who 
were norms]! or superior, and four who were feebleminded. 


The IA grade showed children ranging in mental age from { to 
9% years. While it is generally conceded that a 6% year mentality 
; necessary for successful 1A work, eight children in the group 
were below that age mentally, and eleven had _ intelligence 
quotients below .90. 


Reorganization of First Grades at Mid-year. By the time all 


of the first grades had been tested, it was time for the mid-year 
promotions, and so the writer made the necessary adjustments 
in placing at that time. The results of these adjustments are 
summarized in Tables IV-VI. In considering these tables, it 
must be remembered that the “Observation Class” was abolished, 
and a class of repeating IB children given to the teacher. Al- 
though in January these repeaters all tested over 6 years men- 
tally, and had intelligence quotients above .90, thirteeen of them 
had failed to make their grade because of mental immaturity. 
Table V shows that these thirteen children, after five months of 
IB work, had attained a mental age of only 6 to 6% years. 
When they entered the grade in September, they must, therefore, 
have been less than siv years mentally. The failures of the other 
five children in the class were due either to their inability to 
work successfully in a large group, or to long absences from 
school. This group of repeaters is designated in Tables IV-VI 
as IB2. The other IB1 groups of the first semester became IA1 at 
the mid-year promotion time, and the slow 1B2 became 1A2. The 
old IA1-2 section was divided and promoted to IIB1 and IIB2 ac- 
cording as the intelligence quotients of the individuals were above 
or below .90. From the Kindergarten comes a new group of IB1 
and a new one of IB3 children, all of whom were mentally ex- 
amined by the writer and found to have a mental age of at lcast 
6 years. Those having intelligence quotients above .90 were 
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placed in IBl1, and those with intelligence quotients below 
were placed in the slow group, namely in IB3. 

Table IV gives the average chronological age and the distri- 
bution of cases according to chronological age for each grade; 
Table V presents the average mental age and the distribution by 
mental ages; and Table VI shows the average intelligence quotient 
and the distribution of cases by intelligence quotients. 

Double Promotions. 


90 


It is evident, from an examination of 
Table V, that the re-classification of First Grade pupils was not 
made, in all cases at least, on a strictly mental-age basis. For in- 
stance in the newly formed IB1 and IB3 groups, there were eleven 
children who had a mental age of 6% years or over, which is 
the mental age required for successful work in the IA grade. A 
rigid mental-age classification would have allowed these child- 
ren either to skip the IB class or to do double work therein, i. e., 
to do the work of the IB and the IA grades in one semester. 
However, it seemed more advisable to the writer, to accustom them 
to the routine of school life, after the freedom of the kindergarten, 
before permitting them to compete with children already habit- 
uated—as would be the case if they skipped the IB class—or be- 
fore allowing them to attempt the extra work involvd in double 
promotions. In the case of the five, mentally over-age, IB2 re- 
peaters, who could not work successfully in large groups, it seem- 
ed desirable to place them in a small group of children whose 
mental ages were slightly lower, in order that their greater abil- 
ity might aid them in gaining some much needed self-confidence. 
Hence the same requirements were made of all IB children re- 
gardless of whether they were average or superior mentally. 

In the IAl groups there were eleven children whose mental ages 
would warrant their being placed in a second grade. Instead of 
being allowed to skip the IA class, these children were given an 
opportunity to complete the work of the IA and IIB grades in one 
semester. Since, for efficient handling of groups, each teacher 
divided her room into three sections, it was a simple matter to 
put the children who had mental ages over 6% years into a 
little group by themselves, and allow them to take the work as 
rapidly as they were able. To make sure, towards the end of the 
semester, that the standards of the IIB grade were adhered to, 
these children were occasionally sent in to share an arithmetic 
or reading lesson with the regular second grade children. In 
June, all of these pupils of superior mentality were given double 
promotions from IA1 to IIA1, since they had completed both 
1A1 and IIB1 work in one semester. Most of these children after 


the double promotion, would be working in a grade suited to 
their mental ability. 





TABLE IV 
After Reorg 


Promotions. 
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The same conditions existed in the IIB grade, and the superior 
children were given double promotions in June from the IIB1 to 
the IIIB1, as they had completed the work of both the IIB1 and 
the IITA1 grades in the one semester. 


Although, as stated above, the writer employed a double promo- 
tion method, and regards it as the method, under the existing 
conditions, best suited to the primary grades to bring about ad- 
aptation between school grades and the mental ability of child- 
ren, she does not wish to be regarded 2s giving it an unquali- 
fied endorsement. Double promotions should probably not be con- 
tinued beyond the fourth grade, because such a course would 
result in children finishing the grades long before they were 
physically or socially ready to mingle with high school students. 


Demotions. In the IB grade, twelve children were found whose 
mental ages, at the mid-year, were less than 6 years. These were 
demoted to the kindergarten, though some of them had repeated 
IB work two and even three times. The joy of finding something 
in school that they could actually do, compensated for their failure 
to complete the IB work at that time. The parents of only two 
of these children inquired about the demotion, and to these the 
writer explained that the children had become so discouraged 
over their inability to do what the other pupils were doing that 
they had ceased even to make an effort; that while they were 
chronologically old enough for first grade, their minds were still 
too immature for it; that by placing them in the kindergarten 
for a little while longer, where they could do the work, and in fact, 
be leaders, their self-confidence would be restored to such an ex- 
tent that when they later were mentally ready for the first grade, 
they could do the work and do it well. 


The writer is convinced that when children have spent the al- 
lotted two years in the kindergarten, and still are not ready men- 
tally to undertake first grade work, provision should be made for 
a “pre-primer” class. This should be a sort of preparatory class 
in which work more advanced than that of the kindergarten, but 
less difficult than that of the first grade, should be given. Much 
physical training and language work might well be the basis 
for a course of this kind. The need for a “pre-primer” class 1s 
strongly felt in cases where children are overdeveloped physically 
but underdeveloped mentally, and yet are too young to be placed 
in a special class for the feebleminded. 


Mental Examinations in Second and Third Grades. During 
the second semester, from January to June, the writer gave in- 
dividual mental examinations to the children in the remaining 
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sections of the second grade, i. e., to the I[A1 and the IIA2 and 
to the slow section of the IIIB grade. 

Table VII gives for each grade the average chronological age, 
and the distribution of cases according to chronological age. 
Table VIII shows the average mental age and the distribution 
by mental age for each grade; and Table IX gives the average 
intelligence quotient and the distribution by intelligence quotients 
per grade. 

Inspection of Table VIII shows that twenty-eight of the 
thirty-seven children in the IIA1 grade had a mental age of 8 years 
or over, which is the mental! age required of third grade children. 
Even.in the slow IIA, more than one-half of the pupils possessed 
third grade mentality. In the slow IIIB class, six children were 
mentally ready for the fourth grade. The distribution of cases 
by intelligence quotients is still more interesting. Table IX 
shows that in both the IIA1 and the IIA2 groups, the range of 
quotients is from .70 to 1.40 or, in terms of brightness, from 
feeblemindedness to “near genius’; while in the slow IIIB group, 
it is from .70 to 1.20, or from feeblemindedness to a high degree of 
superiority. 

It was nearing the end of May when these examinations were 
conypleted, so the changes in classification were not made until the 
time for June promotions. Tables X - XII represent the organ- 
ization of these groups as it existed at the end of the school 
year, after a classification by mental age had been made by the 
writer. They show, for each grade, the distribution of cases ac- 
cording to chronological age, mental age and intelligence quotients, 
respectively. 

Reorganization of Second and Third Grades in June. In reor- 
ganizing these groups, mental age again formed the basis for 
selection, and where possible, brightness also was considered. In 
selecting children for the two sections of IIIB1, it was necessary 
to remember that the purposes of the groups were different. 
The first section was to be composed of children whose mental 
ages were, or would be by September, sufficiently high, and 
whose intelligence quetients indicated brightness of such a de- 
gree, that the children would be capable of doing double work, 
that is, the work of both the IIIB and the IIIA grades, in one 
semester. The second section of the IIIB1 would do only the reg- 
ular IIIB work during the term. With this in mind, the writer 
selected for the first section thirty-three children whose average 
mental age was 9.1 years, and whose average intelligence quo- 
tient was 1.11. It will be noted, however, that several superior 
children were placed in the second section of the IIIBi, while 














TABLE X 
Distribution by Chronological Ages After Reorganization. 
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Distribution by Mental Ages. 
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TABLE XII 
Distribution by Intelligence Quotients. 
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several average children were included in the first section. 
This was due to the fact that the superior children mentioned 
had been absent for several weeks with whooping cough; and 
while it was thought probable that they could overcome this handi 
cap sufficiently to be given a single promotion, it did not seem ad- 
visable to allow them to be doubly promoted. Consequently, the 
first section of the IIIB1 had to be completed by a few children 
of average ability who possessed, in addition to the mental age 
necessary for the work, excellent health, remarkable persistence 
and fine habits of study. 

Further consideration of Tables X - XII brings out certair 
facts regarding the two slow groups IIIB2 and IIIA2. While the 
difference in the average mental age of these two groups is ap 
proximately one-half year, yet the distribution of cases according 
to mental age shows but slight variation in the two groups. In 
fact, half of the IIIA2 pupils possess mental ages which, under 
ordinary conditions, would indicate that they belong in the IJIB2 
group, i. e., they possess 8 year instead of 844 year mental ability. 
Why, then, it will be asked, were they placed’in the IIIA2 class 
along with children who really possess third A mentality? Be- 
cause they had already repeated the IIIB2 grade twice! Advance- 
ing these children to a higher grade with its new interests was 
the only existing alternative to forcing them, for a fourth time, 
through the routine of the hated IIIB2. 


Although many school systems are providing special courses 
of study for their feebleminded and superior children, few have 
yet arranged a special curriculm for their slow, dull children. In 
the first and second grades. it is largely a matter of time before 
the dull child can accomplish, in some fashion, the work required 
of the average pupil in the same grade, but in the higher grades, 
it becomes practically impossible for him to master all phases 
of the work, even when the time is unlimited. He keeps repeat- 
ing grades until he has not only lost all interest in the school 
work, and ceased to make any effort to learn, but until he has 
lost his self-confidence, and indeed, even his self-respect. Until 
schools provide a special curriculm adapted to the needs and limi- 
tations of these dull children—children with intelligence quotients 
from .75 to .89 inclusive—little is to be gained from classifying 
them on the basis of mental age. And yet, 34%, or more than one 
third of all the primary grade children in the school used in this 
study, and it was a representative school, belong to the dull group. 

What is the significance of an intelligence quotient of .75? Or 
more specifically, what is the outlook for such children as those 
in the IITA2, whose chronological age is 10.5 years, whose mental 
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is 7.9 years, and whose intelligence quotient, therefore, is 

In their 4% years of school attendance, assuming that they 
entered when they were chronologically six, they have completed 
242 years’ work. If they continue their school life until they are 
i6 years old, at which age the law, in most states, permits them to 
leave school and go to work, they will have had 512 years more 
of school attendance, which will presumably place them in the 
VIA grade. At that time their mental age would be 12 years, 
and the intelligence quotient, of course, would still be about .75. 
What are these children fitted to do when they leave school at 
the age of 16 years? Nothing! They have been struggling with 
arithmetic, history, geography or grammar, instead of acquiring 
knowledge of practical value. Still, school systems do not feel it 
encumbent upon them to provide a curriculum which will fit the 
dull child to earn his living and cope with his environment. 

The changes made in reorganizing the IIIB2 and IIJA2 grades 
were of two kinds: First, some normal children, who had been 
misplaced in the IIIB2, were removed to average groups; and 
second, the older and more capable children in the IIIA2 were 
placed with the repeaters from the IIIB2. Time was too brief to 
permit any examination to be made in the IIIA1 grade. 


Mental Examination of Kindergarten Pupils. During the last 
month of school, all kindergarten teachers, in the Normal School, 
reported the names of the kindergarten children who would be 
ready, chronologically, for entrance into the first grade, in Sep- 
tember. To these, the writer gave individual mental examinations. 
The group totalled fifty-seven cases which were disposed of as 
follows: 


Promoted to IB1 or IB2. 
Sent to Institutions for Feebleminded. 


Sent to Primary Special Class for Subnormals. 
Retained in Kindergarten because they would 


not be mentally 6 years by September. 

The results of the examinations of the forty-four kindergarten 
children who were promoted in June, 1921, to the IB1 and IB2 
grades are presented in Tables XIII -XV. Table XIII shows the 
distribution of cases by chronological age; Table XIV gives the 
distribution by mental age; and Table XV by intelligence quo- 
tients. 

Ejfect of Mental-Age Classification on Promotions. A careful 
study of data, obtained from an experiment such as the one dis- 
cussed in this paper, brings forth a very practical question. If 
children are graded according to mental age, will retardation in 

‘hools be greatly reduced? In other words, will the percentage 
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of honestly earned promotions be nearly 100? A rather convince 
ing answer to that question is given by the records showing the 
nate ee promotions for the first grades of the City Normal 
| before the ciassifieation was made and also afterwards. 
These figures represent both slow and average groups combined. 
June 1920 — 62% 
June 1921 — 87% 
If we analyze the percentage of promotions for June, 1921, into 
its component parts we find a still more convincing reply to our 
question. Considering just the IB1 and [A1 groups, or 66 cases, 
the percentage of promotions was 97, and 23% of these were 
double promotions. Considering just the slow groups, or 41 cases, 
only 68% were promoted. Likewise in the IIB1 and IIA1, or 64 
cases, there were 100% promoted. Yet in the slow second grades, 
e., the ITB2 and ITA2, there were only 75% promoted. 


The above data indicate, then, that the average pupil, when 
placed according to mental age in a grade, will successfully ac- 
complish the work of that grade, since the curriculum is fairly well 
adapted to the ability of the average child. The dull child, on the 


other hand, even when placed according to mental age in a grade, 
will be unable to accomplish the work in the time allotted, because 
of his slower rate of mental growth. Consequently, when no 
special curriculum is provided for him, he will have to repeat 
the grade, and the bad habits of study, the loss of interest and of 
self-respect, the attitude of discouragement and hopelessness which 
accompany the repetition of a grade, continue to cause further fail- 
ure, even though at the time of the second trial, there is suf- 
ficient mental ability to insure success. 


Summary. From the data obtained from this experiment in 
classifying primary children on the basis of mental age, the fol- 
lowing conclusions have been suggested: 

1. In grades where classification is not based upon mental age, 
one finds between the children of a single class as great a range 
in mental age as 5-3/8 years, and in intelligence quotients as 
great a difference as 79 puints, yet these children are all trying 
to accomplish the same tasks and assimilate the same amount of 
subject matter. 

2. Both mental ages and intelligence quotients must be consid- 
ered in arranging classes. Children may have the same mental 
ages and yet differ so greatly in chronological ages that it would 
be impracticable for them to try to work together. 

8. When mental age and brightness are used as a basis for classi- 
fication, it is possible to separate the dull and feebleminded children 
from the average and superior individuals, so that each may com- 
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pete with others of his own mental calibre. 


4. Slow groups should be formed from the first grade up, and 
a special curriculum worked out which will fit these children to 
earn a living, since most of them never get beyond the sixth grade. 

5. The superior children, instead of skipping grades, may be 
given double work, which will bring them up, in a semester or two, 
to the grade for which they are mentally ready, without the loss 
of any fundamental part of the school work. 

6. Where first grade work is standardized upon the basis of the 
performance of average children 6 years old chronologically, no 
child should be allowed to enter the first grade before he has at- 
tained a mental age of 6 years. If he is chronologically six, and 
has been in the kindergarten two years, or if the school system 
does not provide for kindergarten training, he should be placed in 
a pre-primer or “preparatory-to-first-grade” class until he b 
comes 6 years mentally. 

7. When the teaching and the curriculum are adequate, and 
when children are not exposed to the work of any grade until 
they are mentally qualified for it, a mental age classification 
will give practically 100% of promotions in the primary grades. 

















SPEECH AND WILL-TEMPERAMENT 


LovisA C. WAGONER AND JUNE E. DOWNEY 


University of Wyoming. 


So great is the present-day interest in speech defects that no 
apology is needed for at.empting to develope a new line of attack. 

Estimates of the percentage of the school population who are 
in need of remedial treatment for the various sorts of speech de- 
fect vary from three to five and one half per cent. The social 
and vocational handicap of defective speech is obvious. In the 
last few years clinics and courses for training in the use of cor- 
rective measures have multiplied. Interest has grown by leaps 
and bounds and has been stimulated by work done with speech de- 
fects resulting from injury during the war. This widespread 
concern has spent itself very largely in attack upon symptoms. 
Experimental investigation has been exceedingly limited. 


We propose to attack the problem of speech from two different 
angles. 


1. Do different varieties of speech defectives, when given the 
Downey Will-Temperament Test, show any characteristic 
profiles? Investigation of the temperamental and _ volitional 
qualities which underlie individual variations in timbre, volume, 
and rate of speaking and the changes which are commonly recog- 
nized as important tokens of mood and attitude may throw light 
upon both the normal and the atypical factors in speech. 


2. Is the graphic will-temperament test, in which writing ex- 
ercises are used to determine the dynamic or activity level of the 
individual, translatable into a vocal test in which vocal exercises 
are used? If so, do the two profiles obtained by these different 
methods of procedure resemble one another in any way? The an- 
swer to this queston bears upon the general validity of the will- 
profile and may point the way to a profitable study of speech dif- 
ficulties both in their mild and in their aggravated form. 

Before attempting tentative answers to our questions, let us 
call attention to a number of similar leads in the literature on 
speech defects. 

Scripture stresses importance of the voice as an indication of 
personality for he says, “It is unquestionably true that mental 
or bodily weakness show themselves clearly in the speech of the 
individual.” Again, “An excess of energy in articulation often 
eecurs. This may be due to increased vitality of the organism 
whereby all movements are affected or to diminished accuracy 
ef control.” 





See ‘“‘Manual of Directions, Downey Individual Will-Temperament Test,’? World 
Book Company. 


“Elements of Experimental Phonetics,’ 1902, Scribner, p. 270. 
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Notes. 

The slovenly speech of the mental defective is commonly cred 
ited to his poor physical and mental tone. Tredgold, in speaking 
of the speech defects of the feebleminded, says, “The chief defect: 
consist of a thickness and indistinctness of utterance, an imper- 
fect articulation of consonants, and (rarely) stammering and 
stuttering. The former of these condittions is partly attribut 
able to abnormal configuration of the palate, lips, jaws, or phar- 
ynx, and partly to a general brain inertia or unwillingness t 
make the necessary effort for distinct enunciation. The conson 
antal defects are due to simi/ar causes plus a want of coordina 
tion. (italics ours). This inability properly to coordinate impulses 
accounts for the tediousness and the lack of permanent results 
of corrective speech work with such individuals. The fact that 
imperfect or negligent speech is not.a constant characteristic of 
mental defect of a given degree, indicates that there is something 
besides general intelligence involved. To state the cause in such 
terms as “faulty coordination of impulses” is not an adequate ex- 
planation except in cases showing paralysis. It is necessary that 
a more penetrating analysis be made not only of the untidy speech 
of defectives but of the negligent vocal habits of normal children 
and adults as well. There has been little tendency to search for 
underlying reasons which would explain faulty pronunciation. 
Only two remedies have been generally applied, correction of ana- 
tomical and physiological defects, and formation of new habits. 


Stutterins has long been attributed to emotional disturbances 
such as dependence on parents, a feeling of inferiority, and re- 
pression, but the temperamental traits which provide rich soil 
for such unwholesome growths have been very largely ignored. 
The corrector of speech defects tacitly recognizes the fundament- 
al nature of the temperamental bias underlying the symptom we 
call stuttering in that he stresses the importance of stimulating 
self-confidence and of reducing self-consciousness to a minimum. 
This he does largely through transfer to the patient of his own 
bouyant attitude and zeal. His trial and error method sometimes 
results in accidental success which is permanent in proportion as 
he has been fortunate in using methods suited to the temper- 
amental and volitional constitution of the particular individual with 
whom he is working. His lucky strike may be hailed as a “cure.” 

As early as the first half of the nineteenth century Marshall- 
Hall and Lichtinger believed that there exists as a basal fact in 
the etiology of stuttering insufficient “impulses of volition.” 
Despite the prevailing tendency to find an anatomical basis with 


*Opus Cit. p. 465. 
‘“Mental Deficiency,” 1921. Wm. Wood and Co. New York. p. 168. 
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the resulting frequency of surgical measures for relief, Merkel’, 
who was a stutterer, believed the cause to be altogether psychic 
and to lie in “the sphere of the will.”* In 1911, Appelt® brought 
out his most valuable book in which he attributes stammering to 
, disturbance occurring in childhood, the results of which may be 
removed by Freudian measures. It is difficult to accept this the 
ory as adequate explanation of all cases. 


Some experimental work has been done along physiological 
lines, such as that of Robbins’ with the plethysmograph in measur- 
ing increases in brain volume in a trephined stammerer. “Stam- 
mering was accompanied by much more marked increase in brain 
volume than could be accounted for by either the physical or 
mental work used in normal speech.” “It is reasonable to con- 
clude that increase in brain volume is an impertant factor in the 
production of stammering.” Robbins’ work was undertaken with 
especial reference to Bleumel’s theory that stammering is due to 
cerebral congestion. It may well be that the tone of the vaso- 
motor system bears a close relation to the conflict between tempera- 
mental traits which is discussed below. 


A most interesting attempt to secure reliable data which will 
prove or disprove the validity of certain assigned causes of stut- 
tering is reported by Anderson from the laboratory of the Univer- 
sity of Wisconsin’. “The purpose is to present briefly some results 
of a number of special tests designed to detect and measure certain 
traits in reactions outside of the field of speech,and given in such 
a way as to show, if possible, whether these traits are definitely 
associated with stuttering. In view of the large number of alleged 
causes, this experimental work was planned so as to constitute a 
survey of significant types of mental and physiological processes 
which are common to vocal and non-vocal functions.” The tests were 
aimed principally at innate “or at least internal” factors. There 
were three groups or types of subjects, persons of normal speech, 
those who stutter, and ex-stutterers. The performance of these 
three groups was compared. The results of a foot-tapping test 
which was given to reveal a general defect of physical coordination, 
should such exist, showed no characteristic difference between stut- 
terers and normals but much greater regularity and greater rap- 
idity on the part of ex-stutterers. In order to test rhythm and co- 
ordination in relations other than speech, the subject was put 
through a “complicated series of arm movements, in some trials 





“Physiologie der menschlichen Sprache.’ 1866. 

*“Stammering.” 1911 Methuen. 

™A Plethysmographic Study of Shock and Stammering in a Trephined Stam- 
merer.” Am. J. Physiology, (1919) 48: 286-330; (1920) 52: 11-24. 

**Preliminary Report of an Experimental Analysis of Causes of Stuttering.” J. 
Applied Psychol. (1921) 5: 840-349. 
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following the beating of a metronome, and in other trials simply 
going as fast as he could.” The results indicate that stutterers 
“tend to do relatively better when following the metronome” and 
thus conform to the generally accepted notion regarding the effect 
of rhythm on the stutterer’s speech. 


In memory span for movement stutterers are markedly inferior 
to normals; the inability “to hold several things in mind at the 
same time” is thrown into relief by a block test. The stutterer seems 
to “have difficulty in grasping several movements simultaneously. 
The significance of the kinaesthetic factor seems to be that in con- 
sciously directed speech movements, a great many kinaesthetic ele- 
ments must be held in mind and thus coordinated.” 

Referring to the moot point as to whether a particular form of 
imagery is at fault the writer gives the opinion that the difficulty 
is not with imagery itself but rather with the coordination of imag- 
ery. “The results from the visual imagery tests show more relation 
to intelligence than to severity of stuttering.” 


One of the most suggestive remarks is with reference to inhibi- 
tion. In some stutterers there is a correspondence between lack of 
inhibition in the test, which consisted of responding “by raising his 
arm slightly every time ‘three’ was read immediately after an odd 
number but not after an even number,” and lack of inhibition in 
speech and other behavior. “Stutterers differ as to whether they 
will or will not start a wrong response but tend to agree in inabil- 
ity to check or modify the response after it has been started. His 
response tends to be of the all-or-none type.” In short “it seems 
very probable that a general lack of ability to inhibit an impulse 
after it has found partial expression is an essential factor in stut- 
tering.” 


This work of Anderson (it is to be hoped that a more complete 
account will be published) is important not only on account of its 
experimental attack but also because of its suggestion that there 
are innate traits and combinations of traits which are conducive 
to the development of speech disorders. Perhaps it would state the 
situation more adequately to say that speech defects are the out- 
ward manifestation of temperamental and volitional traits and 
that the only hope for “cure” which will be genuine and not merely 
apparent lies in insight into traits of personality. If this is true 
the practical value of a temperamental scale for the study of speech 
disorders is ebvious. Complexes, blocking, and repression are only 
symptoms. The rea! problem to solve is why the complex or the 
blocking exists. 

Taking as our thesis the proposition that the fundamental factor 
in speech difficulties frequently lies in the temperamental make- 
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up of the individual, the writers plotted the will-profile of those 
individuals who by reason of a speech difficulty had been referred 
to one of us for corrective treatment.’ Our cases are not numerous 
and our conclusions are only tentative but they do suggest a posi- 
tive answer to*our first question, namely the possession by the 
speech defective of a will-profile that suggests the reason for his 
difficulty. 

Our records indicate several possibilities which the material at 
hand is as yet insufficient to prove. 

The individual who speaks with great deliberation or hesitancy 
or, in more extreme cases, draw!s, gives a will-temperament pro- 
file running low on speed of movement ani of decision, low on 
motor impulsion and finality of judgment and high on interest in 
detail. If, in addition, such an individua! is working at his best 
speed (the prefile shows freedom from load) he may, under exter- 
nal pressure, actually block. 

It is, of course, not possible to assert from the material at hand 
that all persons giving the will-profile outlined above would be hesi- 
tant in speech. But extensive experience with will-temperament test- 
ing has shown that it is quite possible to select subjects for a “de- 
liberate” profile by a preliminary observation of speech character- 
istics. 

Conflicts in temperamental traits might well cause speech block- 
ing, which in extreme cases would lead to stammering or stutter- 
ing. Our profiles of occasional stammerers show considerable var- 
iety but frequently suggest possibilities of conflict, for example, 
high speed of decision with low speed of movement and low motor 
impulsion. The common features seem to be low motor coordination, 
low motor impulsion, and low motor inhibition. In these respects our 
results agree with Anderson’s. It is certainly noticeable that in our 
group of students showing mild speech defects, none score beyond 
the median for motor impulsion, while a group of college debaters 
all score above the median. Public speakers whom we have tested 
run very high on motor impulsion. 

The graphic test for motor impulsion, it should be recalled, con- 
sists in the maintenance of handwriting under various distractions. 
Under such conditions the writing of the hyperkinetic or explosive 
individual becomes larger and speedier as his writing movements 
become more and more automatic. For the inhibited, blocked in- 
dividual, under the same conditions, writing shows signs of tension. 
It becomes reduced in size, heavy and slow. All gradations occur 
from the excessive magnification and speed evident in the very 





“The experimental work for this report has been done by Miss Wagoner, who 
has had special training in the theory of speech defects and much practice in 
corrective speech work. J. E. D. 
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explosive individual to the tiny crawling hand of the excessively 
inhibited. 


Something very similar is noted in speakers. The orator as he 
gets interested in the situation and “lets himself go” shows more 
and more freedom in voice and gesture. Both volume of voice and 
speed of vocalization may show increase. The speaker who lacks 
such power of expression as lie withdraws his attention from his 
voice begins to speak hesitantly in a thin reduced head voice. He 
can “put over” beautifully a memorized and thoroughly practiced 
speech but cannot trust himself to do big things in an impromptu 
way. 

There is, of course, a third possibility. Too great motor impulsion 
and speed with deficient coordination and motor control (motor in- 
hibition) may give the speaker who “stumbles over himself” whose 
drive and speed result in chaotic presentation; or the speaker of the 
piercing voice or disagreeable nasality of tone. His attention is 
completely diverted from the auditory side of the situation. Careful 
training and the acquisition of proper habits are needed to safe- 
guard his “oratory” from his own enthusiasm. 

There is a type of speech-defect called “cluttering” with many 
varieties from negligent to slovenly speech. It appears to us—and 
such records as we have bear it out—that the ciutterer is a speedy 
inertialess individual of high motor impulsion but lack of balance 
on the side of control. These “cluttering” records are most common 
in the profiles of adolescents, just where one might expect to find 
them. 

Our observation of the voice changes taking place under varying 
conditions led us to attempt a translation of the graphic will-tem- 
perament test into a vocal test. A little experimentation indicated 
that this could be done with comparative ease. Our interest in this 
connection was not only to get a tool for analysis of speech defects 
but, as stated earlier in the paper, to test further the validity of 
the graphic will-temperament test, for it is evident that any degree 
of correspondence between two profiles obtained by the use of dif- 
ferent activities would be a strong argument in favor of the signi- 
ficance of the original ‘series. 

If only minor discrepancies are found for will-profiles obtained 
from a graphic and a vocal type of activity an opportunity is given 
to study the relationship between temperament and the formation 
of specific habits. It is even conceivable that a closer parallelism 
might be found to exist between graphic and vocal profiles for nor- 
mal individuals than for speech defectives. Such a result would sup- 
port some interesting hypotheses concerning speech disorders. 


In paralleling the graphic test the first consideration was the 
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election of a vocal activity which would give opportunity for play 

of pitch, volume, and speed but would not depend upon memory. 
Because in adults the repetition of the alphabet is reduced to an 
automatic response, the vocal test employs repetition of the alpha- 
bet under various conditions as its mediurh. First the natural speed 
of vocalization and the normal pitch and volume are measured and 
then compared with the results of speeded recitation. Flexibility is 
rated in terms of the ability to shift pitch and volume. Precision of 
enunciation in reading test phrases would seem to give indication 
of care for detail. Coordination of impulses is measured by the 
speed of vocalization with a double task in view; rapid recitation 
with splastic lips, for example. The length of time required to re- 
adjust after interruption together with the ratio of normal to 
speeded recitation provides a tentative index of the freedom from 
load. Ability to maintain rate and quality of vocalization while 
maintaining other activities such as reading silently, indicates de- 
gree of motor impulsion. Motor inhibition is expressed by the de- 
gree of retardation in recitation. Reaction to contradiction is 
tested by the response to the statement that a given letter has been 
omitted in recitation—an auditory test in place of the visual one 
of the graphic series. Finally, emotional stability is measured in 
terms of vocal reaction when a shrill whistle is blown during the 
recitation. 


As norms have not yet been established it is possible to give only 
an estimate of the correspndence between the two forms of the will 
temperament test in terms of coefficients of correlation. 

Twenty-three subjects were ranked according to their scores on 
vhie and vocal form of the will-temperament test for the 

for which perallel tests had been determined. The corre- 
“ficients by the rank method were positive and high for 
motor inpulsion (rated on time only) motor inhibition and reaction 
to contradiction; positive and mediumly high for flexibility, and 
interest in detail (scored in vocal test on flat number of errors) ; 
and positive but low on coordination of impulses and volitional per- 
severation. For freedom from load and speed of movement there 
was no indication of relationship. 'n the graphic test the scored re- 
cords are preceded by preliminary practice in order to overcome 
self-consciousness and it is proposed to give such preliminary prac- 
tice in the vocal test and determine the effect of this upon the cor- 
relation for speed. 


rpory 
< 
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On the whole the preliminary experiments with the vocal test 
have been very encouraging in their outcome. Revision on the basis 
of this preliminary work and establishment of norms is now in pro- 
gress. 





THE CONVERSION OF TEST SCORES INTO SERIES 
WHICH SHALL HAVE ANY ASSIGNED MEAN 


AND DEGREE OF DISPERSION. 


By CuiarRK L. HULL 
University of Wisconsin 


It is frequently desired to convert the test scores from a group of 
subjects into a new series, which shall be directly comparable with 
some other standard series. It may be desired, for example, to con- 
vert the scores from an educational test directly into school marks. 
More frequently, it is desired to convert the scores from a number 
of mental tests into strictly comparable series for the purpose of 
plotting mental profiles. It is obvious that in order to be compar- 
able, the respective series of scores must have the same mean and 
the same degree of dispersion as measured by the mean variation 
or the standard deviation. 

Such conversions may be made very readily and accurately by 
the following method. In case a large test score is to correspond 
to a large score in the converted series, the formula is:’ 

X—K+SxX; 

where 

M is the mean of the converted series 

¢ is the S. D. of the converted series. 

X is any individual score of the converted series 

M,, ¢:, X:, are the corresponding values of the test series 
and where 

Ss— 

o 

K—M—SM, 

The method may be illustrated by a solution based on the follow- 
ing data: 


M,=30 M=80 
2=3 o=6 
X:=27 X is to be found 
Accordingly, 
6 
S=-—— =2 
3 


K=80—2x30=20 

Substituting in the formula, 
X=20+2x27 
X=74 





The mathematical derivation of this formula is not difficult and may easily be 
supplied by the interested reader. 
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It will be observed that S and K need be computed but once in any 
given series of conversions. This being done, the conversion itself 
; a very simple matter. 


Where the series to be converted involves any considerable num- 
ber of scores, it will usually be advisable to construct a table. With 
e aid of a good computing machine, such as the Monroe, this may 

» done in five or ten minutes.’ K is placed on the lower dial, 8 
on the keyboard and the crank is turned once for every value of X;, 

eading (X) being taken at every revolution until the range of 
\, has been traversed. Such a table may be preserved for the con 

rsion of subsequent scores of a comparable nature which may be 
secured. 

It sometimes happens that a small score in the original series 
corresponds to a large score in the converted series. In this case 
the formula becomes: 

Xx—K—SX, 
here all values are the same as before, except that 
K—M-+SM, 
In either formula the S may be computed from either the two 
standard deviations as indicated above, or from the two mean vari 
ations as desired. 

The conversion of test scores into special series for the plotting 
of mental profiles and other detailed comparisons, raises the ques- 
tion as to what are the most desirable characteristics of series 
for such purposes. One of the most obvious is that the series should 
be in a form, if possible, which is already widely used and appre- 
ciated. Such a series is found in the ordinary marking system. 
Test scores may be translated into school marks by giving M the 
value of 81.5 and ¢ the value of 6. 

Some years ago Woodworth proposed for this purpose the use 
of an index which was 100 times the ratio of the deviation of the 
individual test score from the group average, to the standard de- 
viation of the scores of the group.’ This may be readily obtain- 
ed by the above method’if M be given the value of zero and ¢ the 
value of 100. This method yields a series of plus and minus values 
ranging from zero to somewhat above 300 in either direction. 
Besides involving rather large and clumsy numbers this method 
suffers from the fact that it is probably intelligence to few except 
professional phychologists. 

Perhaps the most promising system is one where the converted 
scores will range from zero to 100 as practical limits with the 
mean at 50. Since individual deviations from the mean test score 





‘In most cases an ordinary adding machine may be used in the construction of 


such a table. 
“Psychological Review, 1912. Vol. XIX, p. 97. 
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will rarely exceed 3.5 times the standard deviation, the sigma of 
this system will accordingtly be 50 divided by 3.5 or approximately 
14. As a final illustration of the method, two short series of scores 
will be converted according to the system just mentioned. The ori- 
ginal scores are given in column A and B of the following table: 





A B = 
2 18 32.5 
10 72 60.5 
6 54 46.5 
13 126 71.0 
4 45 39.5 
Mean 7 63 50 
o 36 14 


The S and K having been computed in each case, the formula for 


series A becomes, 
X—25.5+3.5X; 

and that for series B becomes, 
X—25.5+.389X; 


Substituting the values of series A and B in their respective for- 
mulae, the converted series A‘ and B’ are obtained. It will be noted 
that both converted series alike have a mean of 50 and a standard 
deviation of 14 as would be expected. 





B' 
32.5 
53.5 
46.5 
74.5 
43.0 





50 
14 


























NOTES AND NEWS 


ANNOUNCEMENT. 

With the June issue the ownership of the Journal of Applied 
Psychology passed from Clark University to the present and for- 
mer Editors, James P. Porter of Ohio University, and William F. 
Book of Indiana University. The delay in getting out the present 
issue is due to the additional labors involved in this tranfer and to 
the change that was necessary in the place of its publication. It 
is the desire of the editors not only to issue the Journal promptly 
in the future, but to improve it in certain important respects and 
if at all possible without extra expense to subscribers. The sub- 
scription price of the Journal has remained the same throughout 
the entire war and reconstruction periods. It is the intention as 
conditions in the printing world settle down to normal to 
strengthen the periodical in every possible way. Since the former 
editors will remain in charge and assume full responsibility for 
its success, no fundamental change in policy will be made. A 
more definite statement in regard to future purposes and plans will 
be announced in the December issue. 


The committee on Information and legislation of the American 
Psychological Association, section Clinical Psychology, has pub- 
lished its report upon “Existing laws which authorize psycholo- 
gists to perform professional services.” (Journal of Criminal 
Law and Criminology, Vol. XIII., No. 1, May, 1922. pp. 70-78.) 
The report shows that laws mentioning the services of psychologists 
exist in Illinois, California, Kansas, Oregon, Wisconsin, New York, 
South Dakota, Tasmania. These laws have all been passed since 
1915. In most of the cases the psychological services referred to 
are that of judging, regarding insanity, feeblemindness, moral de- 
linquency, before committment. 


At Stanford University Dr. Lewis M. Terman has been appointed 
head of the department of psychology to succeed Professer Frank 
Angell who retires at the end of the academic year 1921- 
1922. Other additions to the department include Dr. W. R. Miles, 
professor, and Dr. Calvin P. Stone, assistant professor. 








A NOTE ON THE EXTENT TO WHICH SYSTEMS OF 
CHARACTER ANALYSIS ARE USED IN THE 
BUSINESS WORLD. 


Workers in the field of applied psychology are frequently called 
upon to express opinions of so-called character analysis systems. 
In fact, these systems (especially that of Katharine Blackford) 
are so widely referred to that a person in contact with managers 
of sales and personnel is likely to over-estimate the extent to 
which the systems are used. Psychologists not in close touch with 
business, on the other hand, are even more likely grossly to under- 
estimate the part these pseudo-scientific methods play in the busi- 
ness world. No data, so far as we are aware, are available as a 
basis for estimating the actual extent of the use of character 
analysis. 

A limited questionnaire study was undertaken in order to gain 
some answer to this question. Two hundred questionnaires were 
mailed, one hundred to einployment managers of industrial plants 
employing over three hundred workers, and one hundred to insur- 
ance agency managers. The companies to which the questionnaire 
was sent were selected at random within these groups, All were in 
the city of Chicago. The principle questions on the blank were: 
“Do you make use of a system of character analysis in sizing up 
men?” and “What is the name of the system used?” (An introduct- 
ory note explained what we meant by systems of character 
analysis.) Other questions sought to obtain the individual’s opin- 
ion of these systems. The position, age, and schooling, of the men 
reporting were also secured. 

Sixty-five replies were received, twenty-two from the insurance 
companies and forty-three from the industrial plants. Six of the 
replies reported the use of some system of character analysis. 
Four of these were from employment managers and two were 
from agency managers in insurance companies. Three of the six 
used the Blackford system two used a combination of Blackford’s 
with some other system; one did not specify the system used. 
Five of the six men reporting the use of character analysis sys- 
tems are university graduates and the sixth is a high school grad- 
uate. ‘ 

Six in two hundred is probably a closer estimate of the use of 
character analysis within the groups invesigated than is six in 
sixty-five, since persons using such methods would be much more 
likely to reply than would those acquainted with the systems men- 
tioned in the questionnaire. 


A. W. Kornhauser 
University of Chicago A. W. Jackson 
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SANTE NACCARATI, The Morphologic Aspect of Intelligence. 
Columbia Contributions to Philosophy and Psychology, 
Vol. XXVII, No. 2. New York, 1921, 44 pp. Price $1.10 


This is an attempt to determine the extent to which certain an- 
thropometric traits correspond with intelligence. Previous inves- 
tigations in this field have shown discordant results, the reason 
ascribed by the author being that the anthropometric traits con- 
sidered were used singly. Intelligence, however, is a complex 
trait; and accordingly any anthropometric trait that is to be con- 
sidered as a correlative must be compound, made up of several 
elementary traits. 


To secure this the author devised a “morphologic index” given 
by the ratio of value of the extremities (length of one upper and 
one lower limb) to the volume of the trunk. A preliminary in- 
vestigation showed a correlation of +.75 between ratio of height 
to weight and ratio of limb to trunk value. In the light of this 
high correlation the author assumed the ratio of height to weight 
as an approximate indicator of the morphologic index, and took 
that ratio as a simpler method of study for several groups whose 
morphologic measurements could not be secured. 


The subjects used were University students who had been 
measured with either the Army Alpha, Otis, or Thorndike intelli- 
gence tests. The average coefficient of correlation between intelli- 
gence and the ratio of height to weight among 221 subjects was 
+.22. A group of 75 male subjects showing a _ correlation of 
+.16 between the ratio of height to weight and intelligence, showed 
a correlation of +.35 between the morphologic index and intelli- 
gence. “No correlation was found in any one of the groups ex- 
amined between height and intelligence. Similarly no correlation 
was found to exist between lung capacity and intelligence in 136 
of the students making the group of 221, whose lung capacity had 
been measured. Weight gave a negative correlation.” 

Suggestive remarks are thrown out by the author to the effect 
that the morphologic type, (whether microsplanchnic, normos- 
planchnie or macrosplanchnic—it is the first that gives the more 
intelligent units) is the outcome of hereditary and accidental fac- 
tors and that the microsplanchnic type corresponds to the hyper- 
thyroid type; in this respect offering support to the common belief 
that the thyroid bears relationship to intelligence. 

Tables are given showing all measurements taken. 
H. D. Kitson. 
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Epwarp K. StroneG,The Psychology of Selling Life Insurance. 


Harper Bros., New York, 1922, pp 489. 


The more immature a science is the more premature we are 
Aikely to be in attempting to apply it. The initial stage in almost 
every science has been marked by the belief that it could explain 
almost everything. Thus we have the climatic interpretation of 
civilization in the field of physical geography; the economic inter- 
pretation of history in economics; the Freudian interpretation of 
life in psychiatri, the ‘glands regulating personality’ in a new de- 
partment of physiology; and even at this late date, the “time-bind- 
ing” ability of man emanating from the staid realm of mathe- 
matics. So with the science of physics, there was a time when 
many people thought it could be used to explain all the phenom- 
ena of the universe. Today physics is one science among many, 
2 mre.t science to be sure, but nevertheless a science with distinct 
limitations. We do not find the newspapers and magazines full 
of ‘The physics of this’ and the ‘physics of that.’ We do not see 
among industrial literature frequent mention of the ‘physics of 
production’ or the ‘physics of machinery.’ And when a pitched 
baseball in its trajectory meets the head of a batter, people do 
not say: The ball hit him in the head at the physical moment. 

What is not true about physics is distinctly true about psychol- 
cey. We are cuite likely to read on the sport page of a news- 
paper an article on “The Psychology of Training for a Prize- 
fight,” or in any magazine an article on the “Psychology of Labor.” 
Everything seems to have its psychological explanation and every- 
body seems to be “psychologically speaking.” Why? Simply be- 
cause psychology is in its early and undeveloped stage, which per- 
mits both psychologists and laymen to make claims and applica- 
tions which will be considered absurd when it becomes a mature 
science. To be sure there will always be a common sense psychol- 
ogy, just as there is a common sense physics today. There have 
been common sense psychologists from the beginning of humanity. 
Such men as Christ, Socrates, Cicero, etc., understood human 
nature probably as well as we understand it today but they needed 
no psychelogical terms in which to describe their knowledge any 
more than the common sense physicist needs the scientific terms of 
physics to describe why he slipped on a banana peel or why his 
car skidded into another car. Similarly, the psychological term- 
inology—and it consists mostly of the promiscuous use of the word 
psychology—in most cases adds nothing to the explanation of 
facts which could not be given just as well in ordinary common 
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sense language. The time will come when psychologists and lay- 
men will no more think of saying ‘the psychological moment’ in- 
stead of ‘the appropriate monent’ than they do today of saying 
‘the physiological moment’ when a man jumps up from a tack which 
he has accidently sat upon. 

The Psychology of Selling Life Insurance is a case in point. 
This book employs a certain number of psychological terms, but 
their use obscures rather than illuminates the lessons it seeks to 
inculeate. And unfortunately, it selects that part of psychology 
about which even psychologists admit there is the greatest doubt. 
The book is based, like so many others (e.g., Instincts in Industry, 
The Psychology of Advertising, Influencing Men in Business, 
etc.) on types of appeal, human motives—in short the instincts 
and impulses of human nature. Unquestionably, these forces 
exist, but psychology has added little that is new to our ability 
to use them. (We should except from this statement, the art 
of Psychiatry, which many psychologists seem to regard as an 
illegitimate offspring of psychology, and which does not enter into 
Dr. Strong’s discussion.) Cicero in his day, could sway the Roman 
mob at will, though he had never seen a book on mob psychology. 
Today, when psychology has subjected human motives to the most 
minute analysis, there are probably not two psychologists in the 

veo egree on a classification of instincts, impulses or emo- 
tions. Some “reduce all to two, some find as many as fifteen or 
twenty-five. As William James, whose word on this subject is 
probably more trusted than that of any other man, long ago 
said:“It is possible to make almost any classification of instincts 
on this basis, so long as it answers the writer’s purpose.” (Prin- 
ciples of Psychology II, 382). 

When Dr. Strong begins to base his insurance talks upon such 

traits as ‘submission,’ ‘approval,’ Bagration ‘acquisitiveness,’ 

wife and family,’ etc., he is proceeding after a sound 
fashion, stele. but certainly . is contributing little from the 
field of psychology, simply because psychology in this field has 
next to nothing to contribute. If I were training salesmen in 
a knowledge of human motives, I should rather give them the 
Bible as a text for whatever our religious beliefs, the Bible presents 
the finest and most complete account of human motives and be- 
havior ever written, both in respect to man’s strength and his 
weakness. Whatever contribution Dr. Strong’s book makes to the 
art of selling life insurance, it is certainly not in the field of 
psychology, even though its terminology may be drawn from text 
books in psychology. Judged from a common sense point of view, 
merely, it is packed with information and suggestions which 
ought to be exceedingly profitable to the insurance salesman. 
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nc the style throughout is such as to make it one of the most read- 
able business books which has appeared in a long time. 
Henry C. Link 

New York City. 


WALTER LIPPMAN, Public Opinion. 
New York, Harcourt, Brace & Co., 1922. pp. 427. 


The thesis of this book is that the public, by which is meant 
the American citizenry, in order to govern themselves wisely, 
should be furnished with information about public questions. 

The author laments the fact that such government researc! 
agencies as have operated, especially those that operated during 
the war, have not fulfilled their mission. The obstacles in the 
way of this are multitudinous requiring almost the entire 427 
pages of the book for their recital. Some of them are physical, 
such as, lack of mediums of communication, and number of ques- 
tions that effect public welfare. Others, chiefly of a psychological 
nature, are: the low intelligence of a great part of the public, 
which hinders them from distinguishing between the true and the 
false; the poverty of language; and the natural distortion in- 
volved in comprehending anything, which latter point the author 
develops in a popularly-phrased chapter on the psychology of 
perception. Finally there are social and economic obstacles consist- 
ing of vested interests, group and individual. 


In the last four chapters the author describes the mechanism 
that he recommends for the amelioration of the ills under which 
public opinion and public action are now suffering. It is a series 
of Buraus of Research and Information, one for each of the ten 
departments of government at Washington, with personnel inde- 
pendent of legislative and executive interference, and with funds 
insured against withdrawal. Such research organizations can be 
as well established with state and city governments. 

The information gathered need not be disseminated through- 
out the entire nation. Few citizens would digest it if it were. It 
should, however, be placed at the disposal of expert special agents 
who can make use of it in preparing legislation or in executing 
the affairs of state. 

With the admission of this as the main service of research 
bureaus, the author has shifted his ground. For whereas, during 
the first part of the book he plead for enlightment of the whole 
citizenery, in the latter portion he apparently becomes frightened 
at the stupendeusness of the undertaking and uses his panacea 
for a different end—the enlightment of a selected few. 

This latter aim, as every one must admit, is quite feasible; 
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though merely to enlighten public officials does not insure dis- 
interested and statesmanlike conduct on their part. Still, to give 
them a fount of scientifically gathered information will probably 
increase the chances of high-grade management of public affairs. 
And though not capable of influencing public opinion directly, 
bureaus of research may do so indirectly by bringing to light 
bases of intelligent judgment. And though to effect intelligent 
direction of public affairs very soon were too much to expect in 
view of the proneness of humans to act upon feeling, still the 
goal is a righteous one; and the collection of information is prob- 
ably the point at which to begin.. 


H. D. Kitson. 


A. M. Simons, Personnel Relations in Industry. 
The Ronald Press, N. Y. 1921, pp 341. 


This book enumerates the problems of personnel administration 
usually treated by books upon the subject, and discusses them with 
adequate expertness and clearness. 

The psychologist-reader will be gratified, on perusing the thirty 


or forty pages devoted to the contributions which psychology can 
make to the field, to find that the author has sought the correct 
sources for most of his psychologizing, and has tapped them dis- 
criminatingly. The pages are heavily annotated, as the author 
seeks confirmatory authority for his statements by numerous 
quotations, thus providing a good bibliography. 

The pages also smack of the class-room, by reason of a noticeable 
outline method of presentation—the book grew out of the author’s 
Extension Lecturership in the University of Wisconsin—but this, 
while detracting from the smoothness of style, will be regarded 
as a pedagogical asset by those who use the book as a class text. It 
is, however, not objectionably academic. It bears the imprint of 
contact with actual business practice. 

The books upon personnel relations and allied subjects are so nu- 
merous and widely distributed among personnel executives that 
experienced personnel workers will hardly find anything new in this 
presentation. Still the large number of business executives and in- 
telligent laymen who have not studied personnel problems will 
probably find here a good deal of information that is new to them, 
information that is thoughfully considered and interestingly pre- 
sented. Even well-enlightened executives may find in the chapter 
on Wider Social Control the names of a number of agencies—pub- 
lic and private—for fostering desirable personnel relations that 
they have never heard of. 


H. D. Kitson. 
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